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S OUR general population becomes proportionately older, the incidence of 
atherosclerotic arterial disease can be expected to increase. One of the 
more common sites of atherosclerosis is the terminal aorta. Atherosclerosis may 
assume either occlusive or aneurysmal involvement or a combination of the two. 
The work of Estes’! and Gliedman and associates'® in determining the natural 
history of untreated disease of the abdominal aorta has clearly demonstrated the 
need for early surgical intervention in such eases. The availability of aortic 
substitutes and the development of adequate techniques for their insertion have 
served to make direct surgical attack more feasible. Numerous clinies have 
reported a high degree of success in rather large series of patients who have 
undergone abdominal aortie grafting. 

Associated with direct surgical attack in the area of the abdominal aorta 
are numerous complications, among which is gastrointestinal tract bleeding 
after operation. A review of occasional eases reported in the literature shows 
that many authors have encountered this complication. Claytor and associates® 
reported an instance of gastrointestinal hemorrhage in a 66-year-old man who 
had undergone excision of an arterioselerotic aneurysm and replacement with a 
nylon bifureation graft 14 months earlier. In this patient there was a defect in 
the wall immediately beneath the graft which communicated with an opening 
in an adherent loop of ileum about 2 feet proximal to the ileocecal valve. The 
loop was densely adherent to the area over the upper part of the right iliac 
artery. In a report of the Committee for the Study of Vascular Prostheses of 
the Society for Vascular Surgery in 1957, Creech, Deterling, and associates’ 
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reported 17 failures in 256 arterial grafts, one of which was due to formation of 
a fistula between the iliac portion of the graft and the terminal ileum. 
MacKenzie, Beull, and Pearson” reported the case cf a 70-year-old man who had 
a cherry-sized aneurysm with a duodenal fistula which had developed 39 months 
after insertion of a homograft in the terminal aorta. O’Hara and Nakana*® 
reported the case of a 53-year-old man who had developed an aorticoduodenal 
fistula 13 months after an Amylan-polyethylene prosthesis had been inserted. 
Brown and Essig? reported the case of a 74-year-old man who had developed a 
similar fistula 14 months after the insertion of an Ivalon sponge prosthesis in 
the terminal aorta. In a review concerning 110 patients from the Mayo Clinic, 
Sheranian, Edwards, and Kirklin?® discussed 3 eases in which faliure of the 
homograft was due to a rupture of a false aneurysm of the graft into the retro- 
peritoneal portion of the duodenum. These eases occurred 214, 114, and 114 
years after insertion, respectively. Two cases were reported in the Case Records 
of the Massachusetts General Hospital* * in 1959, both of which involved massive 
gastrointestinal bleeding which resulted from the development of a fistula be- 
tween the inserted graft and the transverse portion of the duodenum posteriorly. 
In a review of 20 eases of resection and grafting, Boyd and Pastel’ reported 
the eases of 2 patients who suffered the same complication. Lawton, Peterson, 
and Brintnell'*® have recently reported 3 cases of lyophilized homografts which 
developed aorticoduodenal fistulas. 

Crawford and associates® have recently reported 6 aorticoduodenal fistulas 
which resulted from treatment for occlusive disease in the aortoiliae region. 
These represented 16 per cent of the late failures which occurred in a group of 
38 patients who required another operation. 

A summary of experiences reported to date is shown in Table I. 

Our experience with postoperative gastrointestinal hemorrhage as a complica- 
tion of aortic surgery has been limited to 2 instances which occurred under 
widely different circumstances. 

CASE REPORTS 


CASE 1.—R. B. was a 50-year-old white man who was admitted to the North Carolina 
Baptist Hospital on Sept. 7, 1956, because of a 1-year history of claudication in the left leg. 
He was able to walk 3 to 4 blocks without rest. There were no symptoms in the right lower 
extremity. The patient denied impotence. Family and past histories were not contributory. 
On abdominal examination, a good abdominal pulse was found at the level of the umbilicus, 
but below this level the aorta was not palpable. Femoral pulse on the left side was absent, 
but a feeble pulse could be felt in both the posterior tibial and the dorsalis pedis areas on 
the left. Abdominal aortogram and left femoral arteriogram showed arterial occlusion in 
the left common iliac artery extending superiorly along the lateral aspect of the lower 
abdominal aorta just above the bifurcation. Results of chest roentgenograms and electro- 
eardiograms were within normal limits. On Sept. 14, 1956, an endarterectomy of the distal 
aorta and the right and left common iliac arteries and bilateral lumbar sympathectomy 
were performed. Pulses in the feet were bounding postoperatively and the extremities were 
warm. The patient did well for 7 days but complained on the eighth day of low abdominal 
pain radiating into both testicles. The presence of marked abdominal tenderness with some 
distention, as well as a drop in blood pressure, prompted early abdominal exploration. A 
retroperitoneal hemorrhage due to a 2 by 2 mm. defect in the aortic suture line was found. 
After repair of this defect the patient recovered and was discharged on Oct. 6, 1956. Within 
24 hours after discharge the patient awoke with nausea and vomited approximately 1 L. 











TABLE I. CASES OF GASTROINTESTINAL HEMORRHAGE AFTER ABDOMINAL AORTIC OPERATIONS 























AGE MONTHS BETWEEN 
AND INITIAL GRAFT TYPE OF LOCATION OF 
AUTHOR SEX AND DIAGNOSIS GRAFT FISTULIZATION RESULTS 
Lawton and 
associates 
1957 64 WM 36 Homograft Proximal graft to Died 
terminal duodenum 
1958 62 WM 20 Homograft Midgraft to distal Died 
duodenum 
1958 65 WM 8 Homograft Proximal suture line to Survived 
distal duodenum 
MacKenzie and 
associates ; y 
1958 70 WM 39 Homograft Proximal graft to distal Survived 
duodenum 
Sheranian ~— 30 Homograft Graft to distal duodenum Died 
Sheranian foe 18 Homograft Graft to distal duodenum Died 
Sheranian sm 18 Homograft Graft to distal duodenum Died 
Boyd and 
associates* — 2% Homograft Proximal suture line to Died 


distal duodenum 


Claytor and 


associates ; 
1955 66 WM 18 Nylon Right iliac suture line to Died 


distal ileum 


O’Hara and 
associates 
1956 53 M 13 Amylan- Midgraft to distal Died 
poly- duodenum 
ethylene 
Brown and 
associates 
1958 74 WM 14 Ivalon Midgraft to distal Died 
duodenum 
Case records, 
Massachusetts 
General Hos- 
pital 
No. 45282 68 WM 3 Tefion- Proximal suture line to Died 
Dacron distal duodenum 
No. 45522 62 WM 6 Teflon- Midgraft to distal Survived 
Dacron duodenum 
Creech and 
associates —nee — Synthetic Iliae portion graft to — 
ileum 
Cordell and 
associates 
1959 49 WM 10 Dacron Proximal suture line to Died 
distal duodenum 
1956 50 WM 9 days Endarter- _ Aortic incision to distal Died 
ectomy duodenum 
Crawford and 
associates 
1960 4 cases 2-30 Homograft Proximal graft to 3 surviv- 
duodenum ed, 1 died 
1960 —_ — Dacron Proximal suture line to Survived 
duodenum 
1960 — — Nylon Proximal suture line to Died 
duodenum 





*Mentions 3 similar cases without detail. 
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of bright red blood, after which he was immediately returned to the hospital emergency 
room. The blood pressure was unobtainable, as was the pulse. The skin was pale, cold, 
and clammy. The patient vomited 200 to 300 ml. of bright blood and in spite of active 
replacement therapy his condition rapidly deteriorated and he died shortly after admission. 
At postmortem examination a perforation was found in the aortic suture line with 
massive retroperitoneal hemorrhage and rupture into the third portion of the duodenum. 


CAsE 2.—H. B. H., a 48-year-old white man, was referred to the North Carolina Baptist 
Hospital because of a 2-month history of severe back and lower abdominal pain. An ab- 
dominal film taken by his personal physician showed what appeared to be an abdominal aortic 
aneurysm. Family history and past history were noncontributory. On physical examination 
good pulsations were found in the lower extremities and a pulsating mass could be felt to 
the left of the umbilicus. Abdominal films showed calcification compatible with a large 
abdominal aneurysm. Intravenous pyelograms revealed a partial obstruction to the left 
upper ureter at the left ureteropelvic junction which had resulted in a moderately severe 
hydronephrosis. Electrocardiogram was normal and results of other laboratory studies were 
within normal limits. 


At operation on Aug. 20, 1958, resection of the aneurysm was carried out, with the 
insertion of a bifurcated crimped Dacron graft. The aneurysm was 12 by 20 em. in size 
and extended from just below the renal arteries to the midiliae level. The patient’s post- 
operative course was satisfactory and he was discharged in 2 weeks with good pulses in both 
extremities. 


He remained well until 10 months postoperatively when he was readmitted to the hospital 
because of a 3-week history of burning pain in the epigastrium followed by passage of 
a tarry stool. Twelve days before readmission he had vomited blood and had been in shock 
with a rapid pulse and low blood pressure. Four days before readmission, a second episode 
of hematemesis and melena with shock had ensued. The patient’s condition had improved 
each time with blood replacement but on the night of admission he had vomited 2 cups of 
fresh red blood and was then transferred to the North Carolina Baptist Hospital. Occasional 
mild indigestion had been recorded in previous years but no history compatible with peptic 
ulcer or liver disease. Barium studies of the stomach and duodenum showed the stomach 
to be diffusely and irregularly thickened. The duodenum was irregularly deformed and an 
active ulcer was thought to probably exist in the midportion of the duodenal bulb. The 
patient was operated on but at gastrotomy, no evidence of ulceration or pathologic indications 
could be demonstrated within the abdomen. The third and fourth portions of the duodenum 
were soft to palpation. There was no mass or aneurysm. A blind gastrectomy was not 
carried out. The patient recovered well postoperatively and was discharged on the thirteenth 
postoperative day. 

Nineteen days after his discharge he was readmitted from another hospital. His his- 
tory was that within a few days after returning home he had suffered massive melena. <A 
subtotal gastric resection had been performed at another hospital in an attempt to resect 
a source of bleeding. At the time of this operation the surgeon had explored the duodenum 
with his finger and felt what seemed to be a jet of blood in the third portion. This area 
was packed and the subtotal gastric resection completed. The patient was transferred to the 
North Carolina Baptist Hospital 2 days postoperatively. A diagnosis of aorticoduodenal 
fistula was made and the patient was operated upon shortly after admission. The third 
portion of the duodenum was found to be tightly adherent to the aorta and graft, obscuring 
the upper suture line. The duodenum was dissected away from the graft and aorta and 
what appeared to be a small, clotted defect was found on the left lateral area of the suture 
line. A 2 mm. opening in the duodenum was connected to this area of clot. The third 
portion of the duodenum was resected and a duodenojejunostomy performed. A patch graft 
of Dacron was sewn over the proximal suture line and the abdomen closed. The patient 
tolerated this operation only moderately well and had some periods of hypotension in spite 
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of adequate blood replacement. Twenty-four hours after the operation he developed progres- 
sive loss of pulsations in the left lower extremity, followed within a few hours by the same 
process in the right lower extremity. Hypotension and cessation of urinary output preceded 
his death, in spite of the intravenous administration heparin and fibrinolysin. 

Massive intravascular clotting was discovered at postmortem examination in both the 
arterial and venous systems extending from above the level of the diaphragm inferiorly. A 
small infarct was present in the lower lobe of the right lung and a large thrombus was 
delivered from the left femoral vein during embalming. There was no bleeding at the site 
of the Dacron patch in the proximal suture line. A ruptured plaque in the descending arch 
apparently had initiated the arterial clotting. 


DISCUSSION 


It would appear from the reports cited that the incidence of fistulization 
between prosthesis and the intestinal tract is increasing. The large number of 
recent reports might be explained in part by the fact that varied intervals have 
been noted from the time of insertion to the time of fistula formation and demon- 
stration. As seen in Table II, the interval has varied from 2 to 39 months with 


TABLE ITI. INTERVAL BETWEEN INSERTION OF GRAFT AND RUPTURE 











PERIOD | MONTHS 
Shortest 2.5 
Longest 39 
Average 16.8 





an average of 17 months. It might also be pointed out that the insertion of 
arterial substitutes is a relatively new surgical technique and therefore requires 
a certain time lapse for the demonstration of long-term graft failures. From 
the standpoint of etiology, a number of factors may be considered. Many of 
these have been common to the reported experiences of different authors. The 
first factor is the type of graft material used. It is true that in a few of the 
reported cases of fistulas plastic materials were responsible for failure of the 
graft with the development of fistulization with the intestinal tract. The great 
majority of the fistulas, however, were found in preserved homografts which 
usually developed aneurysmal dilatation in the proximal portion. Table III 


TABLE III. COMPOSITION OF GRAFTS WHICH RESULTED IN FISTULAS 








COMPOSITION | NO. 


Homograft 1 
Nylon 

Amylan 

Ivalon 

Teflon-Dacron 

Dacron 





Do Do eS & DO DO 





demonstrates this fact. It is now known that the tendency for aneurysmal 
dilatation is greater in homografts than in other types and that these materials 
tend to develop changes very similar to atherosclerosis which at times exceeds 
pre-existing disease in the host vessels. Presumably, aneurysmal dilatation with 
subsequent thinning of the wall and erosion explained the formation of aortico- 
enteric fistulas when homografts were used. Certainly, it has long been known 
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that aneurysms of the terminal aorta which are not operated upon occasionally 
rupture into the gastrointestinal tract.22 In the review of Voyles and Moretz,”* 
49 of 63 cases of rupture were into the duodenum and 41 of these were into the 
third portion. It was their opinion that fixation of this portion of the intestinal 
tract to the aorta helps to explain the frequency of such occurrences. It is also 
known that periarterial fibrosis is a feature of atherosclerosis and this reaction 
probably contributes to the fixation of the duodenum to the aorta. The 
mechanism by which arterial aneurysms tend to erode surrounding structures, 
including bone, is apparently not well understood by pathologists. Nevertheless, 
such erosion is a known tendency and probably explains the pathogenesis of the 
fistula when homografts have been used. 

The presence of infection is a second factor which certainly contributes to 
graft failure and in a few instances has been blamed for the development of 
aorticoenteric fistulas. It has been found that plastic prostheses withstand 
infection without rupture much better than homografts. With fewer homografts 
being used and with routine autoclaving of manufactured prostheses, infection 
should be less important in the future. 

It is probable that poor tissue approximation with some size discrepancy 
between host and graft is a third factor which has contributed at times to fistula 
formation. It must be remembered that atherosclerotic disease is not a local 
disease and that the prosthesis must be sutured not infrequently to a diseased 
aortic cuff which increases the difficulty of meticulous suture approximation. 


All inserted aortie substitutes tend to evoke a foreign body reaction in the 
host whether they be manufactured materials or parts from a member of the 
same species. The foreign body reaction becomes rather extensive at times and 
produces eventual adherence of the graft to surrounding structures. The 
proximity of the third portion of the duodenum to the aorta makes it susceptible 
to involvement in this reaction when an aortie substitute is introduced. In the 
majority of eases the line of transection of the aorta falls directly behind the 
duodenum so that a suture line is therefore in contiguity with this relatively 
fixed part of the intestinal tract. This relationship is shown in Fig. 1. Any of 
the factors mentioned or combinations of them help to explain erosion with 
eventual development of aorticoduodenal fistula. 


DIAGNOSIS 


The diagnosis of an aorticoenteric fistula is not always an easy one, as 
evideneed by the experiences cited in the previously mentioned reports. The 
presence of massive gastrointestinal tract bleeding in a patient who has previ- 
ously undergone an aortic operation should certainly arouse the suspicion of 
a surgeon with regard to the diagnosis. In a few instances, there have been appar- 
ently satisfactory demonstrations of the defect in the third portion of the 
duodenum by radiographie studies with barium. As shown in Table IV, how- 
ever, fistulas have occurred in various locations along the graft. In general the 
patients are probably too ill to undergo such hazardous examinations on an 
emergency basis. In some instances patients will die promptly from their first 
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TABLE IV. LOCATION OF FISTULAS 








LOCATION | NO. 


Proximal suture line to duodenum 
Proximal graft to duodenum 
Midgraft to duodenum 

Tliae suture line to ileum 

Tliac segment to ileum 





RH IAD 








Fig. 1.—Sites of fistulas after aortoiliac operations, 


bleeding episode. It is significant, however, that the patient died promptly in 
only 3 of the 22 eases reported. Therefore, ample time is available in the great 
majority of cases for definitive treatment. 


TREATMENT 


Perhaps the most important aspect in the treatment is the surgeon’s realiza- 
tion of the gravity of the situation. This is apparent from the fact that 14 
patients died and 7 survived, an over-all mortality rate which approaches 68 
per cent. It is indeed fortunate that many of the patients stop bleeding spon- 
taneously before total exsanguination occurs, which allows time for transport, 
diagnosis, and treatment. Nevertheless, the handling of them should be expedited 
and operation with blood replacement should be as prompt as possible. At 
exploratory operation the third portion of the duodenum should be examined 
carefully and the duodenum dissected away from the aorta posteriorly. Prior 
to such dissection, however, the proximal aorta at the level of the diaphragm 
should be controlled with either a tape or a clamp. After dissection of the 
duodenum from the aorta, it is probable that the short segment of aorta 
below the origin of the renal arteries can allow placement of a clamp at 
this level. After removal of the proximal clamp, proper maneuvers may be 
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carried out with relative safety to repair the fistula. If the inserted graft is a 
homograft and if aneurysmal dilatation is present, it is probable that the entire 
graft should be excised and replaced with a fabrie prosthesis. After correction 
of the fistula with closure of the defect in the bowel, an attempt should be made 
to cover the prosthesis and suture line with living tissue. Omentum may be used 
to separate the duodenum from the graft. 

Perhaps the most important thing to be derived from the cases discussed is 
a careful appraisal of techniques whereby the fistulas may be prevented. It 
would appear wise, first of all, to use manufactured grafts rather than homo- 
grafts. Suture technique of graft to host aorta should be carried out meticulously 
with every attempt to keep size discrepancy at a minimum. The graft should 
be peritonealized and, if possible, living tissue should be interposed between 
the duodenum and the graft itself. 

CONCLUSIONS 

1. Fistulization between the intestinal tract and abdominal aortie prosthesis 
is a common cause of late graft failure and usually occurs at suture lines which 
are contiguous with bowel loops. 

2. Fistulization can occur with any type of prosthesis and even after en- 
darterectomy. 

3. Any massive gastrointestinal hemorrhage after an abdominal aortic 
operation should be considered of aortic origin until proved otherwise. 

4. Prompt suspicion of diagnosis and early surgical intervention are re- 
quired if patients with such fistulas are to be saved. 

5. Possible means of preventing the fistulas include selection of manufae- 
tured prostheses rather than homografts, meticulous suture technique, perioneali- 
zation of suture lines and prosthesis if possible, interposition of living tissue 
between bowel loops and grafts, and keeping size discrepancy of host to graft 
at a minimum. 
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STRANGULATION OBSTRUCTION: COMBINED ARTERIAL AND 
VENOUS STRANGULATION 


[sIpORE CoHN, JR., M.D., M. Atrix, M.D., AND JosHua C. WERNER, M.D., 
NEw ORLEANS, La. 


(From the Louisiana State University School of Medicine) 


LINICAL eases of strangulation obstruction usually involve both the arteries 

and the veins which supply the bowel. Yet consideration has been given 
to venous strangulation alone in most experimental studies of strangulation 
obstruction, probably because of the repeated observation that venous strangu- 
lations lead to greater blood loss and more rapid death than do any of the 
others forms, and because of the desire of doctors to try out new experimental 
ideas on the most severe form of the disease. 

Nevertheless, since the commonest form of elinical strangulation involves 
to some degree both arterial and venous systems, it became desirable to evaluate 
the efficacy of antibioties in animals with combined arterial and venous strangu- 
lation obstruction. This was the basis for the present study. 


METHODS 


Dogs which weighed between 9 and 19 kilograms were operated upon 
under aseptic conditions. Through an upper abdominal incision the omentum 
and spleen were removed to prevent their aiding in the revascularization of the 
strangulated segment. 

Three-fourths of the distance from the ligament of Treitz to the cecum, 
the bowel was divided between clamps (Fig. 1). After a eulture had been 
taken from the lumen of the proximal portion, both ends were closed with 
Parker-Kerr sutures of No. 3-0 silk. The proximal and distal ends were 
approximated with 1 or 2 sutures to prevent intussusception of the distal end. 

A 30 em. segment of the proximal portion was deprived completely of its 
blood supply. All arteries and veins in the areades to this segment of bowel 
and the vessels parallel to the bowel at each end of the chosen segment were 
divided and ligated. 

In the treated dogs, a plastic tube with one end in the strangulated area 
and the other end exteriorized permitted intraluminal antibiotic administration 
during the postoperative period. 

A latex tube was inserted into the peritoneal cavity for postoperative 
collection of peritoneal fluid. The abdomen was closed in the usual fashion 
and the animal was returned to a metabolism eage. 
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Diseases, Public Health Service, and by a grant from the Edward G. Schlieder Educational 
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During the postoperative period, the animals were given intravenous fluids 
consisting of blood, dextran, electrolytes, and glucose, depending on their needs 
as judged by periodic studies of hemoglobin, electrolytes, serum proteins, and 
measurement of all output. 

Bacteriologic analyses were made of the contents of the bowel at the time 
of strangulation, the peritoneal fluid at intervals during the survival period and 
at either autopsy or second operation, heart blood at autopsy, and the contents 
of the strangulated segment at the time of death. All bacteriologie studies 
were conducted according to the routine of this laboratory, which consists of 
multiple aerobic and anaerobic cultures of all specimens. 

White cell counts were made at intervals on both the blood and the 


peritoneal fluid. 
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Fig. 1.—Diagram of operative procedure which shows division of bowel and closure of 
each end with Parker-Kerr suture. All vessels, both arteries and veins, to the 30 cm. stippled 
portion are divided and ligated to produce a combined arteriovenous strangulation obstruction. 
The tip of the obstructed bowel retains its vascular supply to prevent leakage of the inverted, 
obstructed portion. <A plastic tube is threaded through the viable portion into the strangulated 
portion and exteriorized to permit postoperative intraluminal antibiotic administration. (From 
Cohn: Strangulation Obstruction, Springfield, Charles C Thomas, Publisher. In press.) 


The animals were under almost constant observation from operation 
until death and autopsy was performed immediately at death to eliminate any 
changes due to post mortem autolysis or bacterial migration subsequent to 
death. Treated animals that survived underwent an exploratory operation. 
The strangulated segment was resected for immediate study or else the animal 


Was sacrificed, - 
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TABLE I. ANTIBIOTIC THERAPY 








POSTOPERATIVE 











AT OPERATION INTO LOOP | INTRAMUSCULAR 
Tetracycline (150 mg.) and Into loop q-i.d. until second = 
neomycin (750 mg.)* operation 
Tetracycline 100 mg. i.m. 100 mg. b.i.d. for 
48 hr. 
Penicillin 600,000 U. i.m. 600,000 U. b.i.d. 


until second 
operation 





*The tetracycline (Achromycin) and neomycin mixture was specially prepared for this 
study by Lederle Laboratories Division, American Cyanamid Company. 


The treated dogs were given antibiotics and the controls were not (Table I) 
but the therapy of the two groups was the same in every other respect. 
Antibiotics were placed in the strangulated segment at the time of operation. 
Systemic antibiotic administration was begun at the same time and continued 
until the second operation. 


RESULTS 


Control Dogs.—The control group consisted of 5 dogs, all of which died 
between 18 and 2714 hours after strangulation (Fig. 2). The behavior of 
these animals after recovery from anesthesia was much like that of animals 
with venous strangulation. They appeared to be in good condition for a time, 
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2062 C__} 
3062 CJ 
2196 C__] CI Control 
2185 CJ @B Treated 
ee (J 


 _ 

606. 

OS) iii 

|) ) i 

| Te 
SS 

| i EES #&+;‘aa 
/ i Tee 
3 iS ee 
eee Ol 





za! ae Se toe oe. . T oy 
0 24 48 72 96 120 1494 Survived 
HOURS 


Fig. 2.—Survival time in cases of arteriovenous strangulation. (From Cohn: Strangulation 
Obstruction, Springfield, Charles C Thomas, Publisher. In press.) 


and then their condition suddenly began to deteriorate and worsened progres- 
sively until death. Vomiting, usually a prominent finding, was definitely 
bloody in 2 animals and questionably bloody in 2 others. In none of the control 
animals was the vomiting extensive enough to suggest that death could be due 
to electrolyte imbalance. 
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The peritoneal fluid was bloody and showed some hemolysis in all instances, 
but it was never the dark, completely hemolyzed, foul-smelling, noncoagulated 
fluid observed in other strangulation obstruction experiments. The peritoneal 
fluid taken late in the experiment had a foul odor in the 2 dogs in which 
perforations of the strangulated segment were later found at autopsy. At 
autopsy the peritoneum contained from 100 to 300 ml. of the same kind of 
fluid that had been aspirated in the last period before death. 

The most striking autopsy finding was the strangulated segment, which was 
dark red to black and necrotic. The segment was sharply demareated from the 
adjacent normal bowel by color, thickness, and condition of the mesentery (Fig. 
3). In 2 animals, perforations were found where the strangulated segment was 
thinned out as a result of the strangulation, distention, and obstruction. In 
one other, the bowel was thick on the mesenteric side and thin on the anti- 
mesenteric side. The mucosa was noted to be hemorrhagic in 2 dogs and 
necrotic in 3 (Fig. 4). 

Treated Dogs.—Ten animals were treated, 6 of which died between 72 and 
144 hours. Four survived and underwent exploratory operation from 120 to 
168 hours after strangulation (Fig. 2). If one considers as a survivor any 
animal which lives beyond 120 hours (since this is approximately 4 times the 
longest and 5 times the average survival in the control group), then 7 
treated animals can be considered to have survived for the purposes of this 
experiment. Survival for 120 hours is longer than almost all survivals reported 
for any form of strangulation obstruction prior to the introduction of the 
antibiotic agents. 

The behavior of the animals was much like that of the dogs in the control 
series except for the almost total absence of hematemesis in this group and the 
presence of slightly more vomiting. 

The peritoneal fluid was bloody in all animals, but did not change to the 
brownish-black, hemolyzed, foul-smelling fluid in any. There was purulent 
fluid in 3 experiments. It was not found until sacrifice in 2 dogs in which 
perforations were found in the strangulated segment. 

The condition of the strangulated segment was the most interesting finding 
at autopsy. The gross appearance of the bowel varied from dark red to pink, 
viable, essentially normal bowel (Fig. 5). The changes in the strangulated 
segment were most pronounced in the animals that died most rapidly and the 
segments were still purple to black in the 3 animals that died in less than 80 
hours. One of these segments had blebs on the surface, but no perforations, 
while 2 had frank perforations. The only other perforation was found where 
the pressure of the latex peritoneal tube lying on the ischemic bowel un- 
doubtedly contributed to the damage of bowel wall. 

Even the mucosal surface showed evidences of return to normal condition 
(Fig. 6), and was in marked contrast to the hemorrhagic, necrotic mucosal 
surface found in the control animals. The main contents of the strangulated 
segment were the antibiotics injected into the bowel during the survival 
period, in contrast to the bloody, foul contents found in the control dogs. 
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The prolonged survival, the return toward normal condition of the bowel 
wall, and the relatively normal laboratory findings in these animals indicate what 
an important role antibiotics can play in strangulation obstruction of the 
small intestine, even when both the arterial and the venous blood supplies 
are divided. 

The survival of the antibiotic-treated strangulated segment must have been 
dependent upon some new blood supply, which must have developed with 
considerable rapidity. In the 4 animals that survived for a second operation, 
the new collaterals in the mesentery consisted of vessels of good ealiber that 
had bridged the defect around the point of division of the former normal 
channels. In some eases, the new collaterals went by a circuitous route around 
the point of division (Fig. 7), but in other cases these vessels went from the 
proximal vessels directly to the marginal vessels (Fig. 8). Sinee the vessels 
were able to attain such size in so short a time, it must be assumed that they 
arose at least in part from the rapid enlargement of previously undetected 
vessels in the mesentery of the bowel. Antibioties are thought to have provided 
the time required for the collaterals to develop. Antibiotics also may have 
acted to reduce the vascular thromboses that usually accompany infection. 
Thus the development of collaterals depended upon the increased survival time 
provided by antibiotics. 
FLUIDS 


The fluid needs were usually met without much difficulty, and none of the 
control animals were thought to have died from inadequate fluid replacement. 
One treated animal that survived for 136 hours may have died of dehydration 
and electrolyte imbalance, particularly since no additional cause of death was 
discovered at autopsy. There were no major differences between the amounts 
of electrolytes administered to the control and the treated animals. 

It is interesting to compare the fluid requirements of the 2 groups of 
dogs with those reported for animals in previous series of experiments in 
venous strangulation obstruction (Fig. 9). The average amount of electrolytes 
administered was much less than the amounts needed in either of the previous 
series in which survival was not obtained. The differences were even more 
pronounced in the quantities of blood and plasma expanders administered. 
The greater needs of the animals with venous strangulation which did not 
survive can be explained by the greater amounts of bloody vomitus produced 
after venous occlusion alone. 





COUNTS 





WHITE CELL 





A study of changes in white cell counts in blood and peritoneal fiuid has 
proved rewarding in some previous studies of venous strangulation from this 
laboratory, and it was hoped that similar information might be of value in 
experiments with combined arteriovenous strangulation obstruction. While the 
differences between the control and the treated animals were not as dramatie as 
in some previous work, differences did exist. 

Curves of the median values show a close correlation between the white 
cell counts of the peritoneal fluid and the blood (Fig. 10) in each series, but 
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Fig. 3.—Autopsy appearance of untreated segment with arteriovenous strangulation 
obstruction. There is a sharp demarcation between the strangulated and normal bowel, and 
the nonviable condition of the strangulated portion is obvious. Distention of the obstructed 
segment shows that there has been no gross perforation of the strangulated bowel. 

Fig. 4.—Mucosal surface of the untreated strangulated bowel which shows the com- 
plete destruction of the mucosa and the sharp demarcation between the normal and stran- 
gulated bowel. 

Fig. 5.—Serosal surface of the strangulated bowel in one of the treated animals which 
shows the return toward normal of the antibiotic-protected bowel. Compare this with the 
frank gangrene shown in Fig. 3 

Fig. 6.—Mucosal surface of strangulated bowel resected from treated animal that sur- 
vived. There is some hemorrhage in this bowel, and one portion shows some changes on 
the antimesenteric side, but the recovery of this bowel compared with the necrosis seen in 
the untreated segment in Fig. 5 shows how effective antibiotics have been in controlling the 
process. 

Fig. 7.—Transillumination of mesentery which shows how the newly developed collaterals 
have circumvented the point of obstruction of the major vessels to reach the strangulated 
segment of a treated animal. Note how these vessels have provided connections between 
points just proximal and just distal to the ligatures. 

Fig. 8.—A second type of new collateral which developed after ligature of the vascular 
arcades to the bowel. Note how one large vessel has developed between the margin of the 
bowel and the vessels proximal to the ligature, thus again assuring a satisfactory blood supply 
to the strangulated segment. Obviously such vessels were not detectable at the time of 
strangulation. 
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there were differences between the trends in the control and the treated animals. 
While the control dogs showed only a minimal rise in either blood or peritoneal 
fluid counts and a drop preceding death, the treated animals showed a higher 
count throughout the study and a rise just prior to death. 
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Fig. 9—Comparison of fluid intake, on the basis of milliliters per kilogram per 24 hours, 
of the control and treated animals in this study with the intake in 2 previous studies of 
venous strangulation obstruction. The top of each bar represents the maximum value, the 
bottom of the bar represents the minimum value, and the line across the bar represents 
the median value. 
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Fig. 10—Comparison of the average white cell counts of the blood and peritoneal fluid in the 
control and treated animals. 
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BACTERIOLOGY 


Cultures from the bowel lumen showed no significant differences between 
the control and the treated dogs (Fig. 11). 

Peritoneal fluid specimens were cultured at intervals between operation 
and death in the control animals. The last peritoneal fluid specimen obtained 
prior to death generally showed no significant difference from that obtained 
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DOG NO. STREP STAPH. COLI. CLOST. MISC. 
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Fig. 11.—Bacteriology in arteriovenous strangulation obstruction. (From Cohn: Strangulation 
Obstruction, Springfield, Charles C Thomas, Publisher. In Press.) 


Fig. 12.—High-power photomicrograph of the strangulated segment from one of the con- 
trol animals (No. 2125) which shows the complete destruction and disorganization of the bowel 
wall. Note the loss of epithelium, and the disorientation of the muscular layer. 
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at autopsy in a given experiment. The organisms cultured from the peritoneal 
fluid were consistent with, but not necessarily identical with, those usually 
obtained from the bowel lumen. 

In the treated dogs, bacteria were absent from all peritoneal fluid cultures. 
This absence of bacteria, regardless of whether the bowel wall was thinned, 
studded with blebs, actually perforated, or had returned to normal ap- 
pearance, shows that antibiotics administered as they were in these experiments 
can exert a profound influence on the bacterial flora of the intestinal tract and 
its sites of drainage, even under the very deranged conditions produced in 
these experiments. 


_ Fig. 13.—Low-power photomicrograph of the strangulated segment from one of the treated 
animals (No. 6062). Compare the relatively normal appearance of this section with the de- 
struction shown in the previous illustration. 


HISTOLOGY 


Histologically, the destruction in the strangulated segment was marked in 
every control experiment (Fig. 12). There was massive edema, hemorrhage, 
necrosis, and loss of nuclei from all layers of the bowel wall. Essentially what 
remained was an amorphous mass of unrecognizable tissue. 

In the strangulated segment from treated animals that survived there 
was good preservation of structure and minute detail (Fig. 13). Epithelial 
elements were found in all stages of secretion, indicating the extent to which 
they had returned to normal (Fig. 14). Nuclei were plentiful and normal. 
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There was extensive hemorrhage, edema, congestion, and white cell infiltration 
in most of the sections, but not enough to destroy the normal relationship 
between various portions of the bowel wall. The bowel wall recovery was 
comparable to that found in the various types of venous strangulation when 
survival was achieved. 





Fig. 14.—High-power photomicrograph of the strangulated segment from the same 
treated animal as in Fig. 13. Note the normal appearance of the epithelium and the various 
Stages of secretory activity of the mucosal cells. Note also the relatively normal appearance 
of the muscularis in comparison with the destruction noted in the control specimen. 


DISCUSSION 

Combined arteriovenous strangulation intestinal obstruction has been studied 
experimentally, and a comparison has been made between 2 series of dogs 
which received identical preparation except for the administration of anti- 
bioties to the treated animals. The combination of postoperative antibiotie ad- 
ministration systemically and directly into the lumen of the strangulated seg- 
ment has provided the means of protecting the strangulated segment sufficiently 
to permit it to return to relatively normal appearance and function, and thus 
permit survival of the animal. Since both the arteries and veins were occluded 





in an obstructed bowel, the protective action of antibiotics on such a bowel 





has been put to its severest test. To our knowledge, this was the first time 





survival has been achieved in an animal which has had an obstructed bowel 





with a combined arteriovenous strangulation. 
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Of the 5 dogs in the control group, all died within 27144 hours. The post- 
operative behavior of these animals was much like that of animals with venous 
strangulation. The peritoneal fluid was bloody and hemolyzed but the changes 
were not as marked as in the various series of dogs with venous strangulation. 
At autopsy the strangulated segment was dark, necrotic, and hemorrhagic, 
with perforations in 2 of the 5 animals. 

Of the 10 treated animals, 3 died between 72 and 80 hours, and all others 
survived beyond 120 hours. The strangulated segment showed varying degrees 
of return to normal in the animals that survived, including return to relative 
normaley of the mucosa. 

Fluid requirements were less in these dogs than in animals in most studies 
of venous strangulation, probably because of the smaller amounts of vomiting 
and the smaller blood losses in the present group in comparison to the relatively 
massive blood loss of animals in the venous strangulation studies. 

Bacteriologie studies have been among the most rewarding parts of this 
investigation. The flora of the bowel at the time of strangulation were much 
the same as in all previous experiments. The peritoneal fluid from the control 
dogs was also much like that from dogs in previous studies, and showed pre- 
dominantly the organisms which had been cultured previously from the bowel 
lumen. However, the bacterial flora of the peritoneal fluid in the treated dogs 
represent one of the major differences noted in this study. Even in the treated 
animals that had a perforation of the strangulated segment of the bowel the 
peritoneal fluid was free of organisms, which shows that intraluminal anti- 
bioties can exert a very high degree of protective activity against the bacterial 
flora of the intestine even under very unfavorable conditions. The absence of 
bacterial flora is believed to be one of the chief factors responsible for the 
survival of the treated animals. Moreover, it is thought to provide an ad- 
ditional clue to the solution of the complex problem of the cause of death in 
strangulation obstruction. 

Histologic studies of the strangulated segment from the control animals 
showed extensive destruction of the bowel wall. These changes were more 
extensive than those usually found in eases of venous strangulation obstruction, 
and the explanation for them is thought to be the greater anoxia which must 
accompany a combined arteriovenous strangulation. As a contrast, the relatively 
normal histologic appearance of the bowel wall in the treated series shows 
how much protection can be afforded a bowel wall which has been deprived of 
its circulation by the simple expedient of controlling the bacterial flora within 


the lumen. 
SUMMARY 
The role of antibiotics in the treatment of experimental arteriovenous 
strangulation obstruction has been studied. Five control animals all died 
between 18 and 271% hours after strangulation obstruction. Of 10 antibiotic- 
treated animals, 7 survived longer than 120 hours and 4 of these lived long 
enough to undergo exploratory operation at between 120 and 168 hours. 
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Peritoneal fluid cultures were consistently negative in the treated animals, 
even in those with gross perforations. This indicates the effective control of 
the intestinal flora that can be obtained with intraluminal antibiotics. 

The rapid development of adequate collateral vessels in the mesentery of 
the strangulated segment in treated animals shows the speed with which the 
bowel can become revascularized when it is adequately protected by antibioties. 
The relatively normal gross and microscopic appearance of the strangulated 
segment in treated animals is evidence of the major role of antibiotics in the 
treatment of strangulation obstruction. 

The successful use of intraluminal antibiotics to preserve the bowel and 
save life in eases of arteriovenous strangulation obstruction emphasizes the 
importance of bacteria in such eases. 
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MEASUREMENT OF HEPATIC BLOOD FLOW BY BROMSULPHALEIN 
AND BY THE ELECTROMAGNETIC FLOWMETER 
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(From the Department of Surgery, University of Buffalo School of Medicine, 
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TUDIES of hepatic hemodynamics, particularly in cirrhosis of the liver and 

its sequelae, have emphasized the need for accurate measurement of liver 
blood flow. Clinically, most of the commonly used techniques of measurement at 
the present time are based upon (1) application of the Fick principle, utilizing 
the extraction of certain dyes such as Bromsulphalein and indocyanine green,’ 
(2) clearance of certain tagged colloidal substances, such as chromic phosphate, 
radiogold, and heat-denatured serum albumin, from the blood stream by the 
liver according to the principles of Dobson,® and (3) indicator-dilution methods 
utilizing the Stewart-Hamilton principle. In the past these indirect techniques 
of measurement have contributed materially to our knowledge of liver blood 
flow. However, measurements of differential flows, directional flows, and in- 
stantaneous flows through the hepatie artery and portal vein until recently have 
been possible only by cannulation techniques in the experimental animal. 

It is apparent that a direct, noneannulating method of measurement of 
hepatie artery and portal vein flow, which could be utilized during surgical pro- 
cedures upon the liver, would offer additional information on the altered hemo- 
dynamies present in hepatic disease. 

In the study here reported, direct measurement of liver ‘blood flow by means 
of the square-wave electromagnetic flowmeter, as described by Denison, Spencer, 
and Green,* was employed in dogs and results were compared to those obtained 
with the Bromsulphalein (BSP) method of Bradley? for the estimation of liver 
blood flow. 

METHODS 


Fasting adult mongrel dogs were anesthetized with pentobarbital sodium, 
30 mg. per kilogram, administered intravenously. Through a midline abdominal 
incision, the portal vein and hepatie artery were isolated for subsequent place- 
ment of the flowmeter probes. Cannulation was performed on the portal vein 
through a splenic branch for portal sampling, on the femoral vein for infusion 
of BSP dye, and on the left central hepatic vein, located in the fissure between 
the central and left lateral lobes of the liver, for hepatic venous sampling. 


BSP Method.—The method of determining hepatie blood flow by BSP 
removal was performed as described by Bradley except that direct cannulation 
of the portal vein and of a hepatie vein was utilized for inflow and outflow 
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sampling. After administration of an initial intravenous priming dose of BSP 
(4 mg. per kilogram), a continuous infusion of 0.5 per cent BSP solution was 
given into the femoral vein at a rate of 0.08 to 0.10 mg. per kilogram per minute 
by a Bowman constant infusion pump. After a 30-minute period had been 
allowed for equilibration of blood levels, samples were obtained every 10 minutes 
for 1 hour and hepatic blood flow was estimated for each period. 

Flowmeter Method.—Calibrated noneannulating probes of a suitable size 
were carefully placed on the previously dissected portal vein and hepatie artery. 
Flows were directly measured with the square-wave electromagnetic flowmeter 
and recorded on an oscillograph. Repeated measurements of flow through each 
vessel were obtained during the period of study. 

In 6 dogs simultaneous measurements of hepatie blood flow with BSP and 
with the flowmeter were performed in order to compare directly the results ob- 
tained by each method during manipulation of the viscera at laparotomy. 

In 5 dogs, after placement of the catheters in the portal vein and hepatie 
vein, the abdomen was elosed and the eatheters were secured to the skin with 
tape. The animals were allowed to recover and daily flushing of the catheters 
was performed with heparin solution to insure patency. Subsequent estimation 
of hepatie blood flow by the BSP method was obtained without anesthesia and 
with the animals suspended in a sling. Transfusions were given daily to replace 
sampling losses and to maintain a steady hematocrit. 

In 8 dogs direct measurement of portal vein and hepatic artery flows was 
earried out by the flowmeter method only, in order to minimize the effect of 


operative trauma on liver blood flow. 
RESULTS 


The results of the simultaneous hepatic blood flow studies carried out by 
the BSP method and by the electromagnetic flowmeter at laparotomy are shown 
in Table I. Both methods yielded comparable mean results. A mean total 
flow of 28 ml. per kilogram per minute was measured by BSP, and 26 ml. 
per kilogram was measured by the flowmeter. These figures, although com- 
parable, represent a mean of many repeated determinations. It was evident 
that a considerable variation or range was present between each of the single 
10-minute BSP flow measurements. Flowmeter measurements, however, were 
reproducible within a narrow range and a single determination could be relied 


upon to be accurate. 


TABLE I. SIMULTANEOUS HEPATIC BLOOD FLOW STUDIES CARRIED OuT By BSP METHOD AND 
BY ELECTROMAGNETIC FLOWMETER AT LAPAROTOMY 








a ] BSP l ELECTROMAGNETIC FLOWMETER 








DOG METHOD METHOD 

NO. (ML./Kg./MIN. ) (ML./Kg./MIN. ) 
3 33 32 
7 30 33 
9 17 16 

11 32 27 

12 33 30 

14 21 19 
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Table II shows the hepatic blood flows in 5 unanesthetized dogs measured in 
11 separate experiments by the BSP method. A mean flow of 40 ml. per kilo- 
gram per minute was present with a range of 26 to 60 ml. per kilogram per 
minute. 


TABLE II. Hepatic BLoop FLow StTupIES IN UNANESTHETIZED Dogs BY THE BSP METHOD 








HEPATIC BLOOD FLOW 











DOG NO. (ML./Kg./MIN. ) 
13 42 
16 38 
20 35 
26 60 
27-1 58 
27-2 44 
17-2 38 
17-3 40 
17-4 29 
17-6 35 
17-8 26 

Mean 40 





Total blood flow and differential blood flow measurements taken with the 
electromagnetic flowmeter in 8 dogs at laparotomy are shown in Table III. 
Studies were performed with a minimum of trauma and without excessive 
handling of the respective vessels. Results show a mean total hepatie blood flow 
of 39 ml. per kilogram per minute with a range of 30 to 47 ml. per kilogram 


TABLE III. Hepatic BLoop FLOw STUDIES AT LAPAROTOMY By THE ELECTROMAGNETIC 
FLOWMETER (ML./Kg./MIN.) 














PORTAL HEPATIC | TOTAL RATIO 

DOG VEIN ARTERY LIVER PORTAL VEIN TO 

NO. FLOW FLOW BLOOD FLOW HEPATIC ARTERY 

61 21 9 30 2.331 

62 26 11 37 2A+4 

63 21 19 40 fe ee | 

64 30 14 44 ra | 

65 15 15 30 ii 

66 32 15 47 2.131 

67 29 14 43 2124 

68 28 14 42 221 
Mean 25 14 39 
Range 15-32 9-19 30-47 





per minute. Portal vein flow averaged 25 ml. per kilogram per minute and 
hepatie artery flow averaged 14 ml. per kilogram per minute. A portal vein 
to hepatic artery flow ratio of approximately 2.2 to 1 was present in 6 dogs, 
while in 2 dogs a 1 to 1 ratio existed. The mean total hepatic blood flow 
measured by this method compared closely to the mean flow measured in the 
previous group of unanesthetized dogs, although again a wider range of values 
was recorded in measurements performed by the BSP method. 


DISCUSSION 


This study was undertaken to evaluate the direct measurement of hepatic 
blood flow by the electromagnetic flowmeter and to compare this method to the 
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commonly used but indirect BSP removal method of Bradley. The mean 
figures of 39 ml. per kilogram per minute for total liver blood flow measured by 
the flowmeter and 40 ml. per kilogram per minute measured by the BSP method 
agree closely with each other. Considerably lower values were found when 
both techniques were utilized simultaneously in the same animal, probably be- 
cause of the added trauma, blood sampling losses, and the duration of the study. 
Even under these conditions, however, comparable figures of 26 ml. per kilogram 
per minute and 28 ml. per kilogram per minute measured by the flowmeter and 
BSP methods, respectively, were obtained. 


The advantages of the flowmeter for the direct measurement of hepatic 
blood flow became apparent during the study. Instantaneous determinations 
were possible, directional flow in each vessel could be readily determined 
electronically, and differential portal vein and hepatic artery flow measurements 
were available. Furthermore, single measurements were reproducible and did 
not necessitate serial determinations or the plotting of extraction curves. No 
substantial differences in flow were apparent in the comparison of these results 
to those obtained in unanesthetized dogs by the BSP method. 

Differential flow measurements by the flowmeter show that the share of blood 
entering the liver carried by the portal vein or hepatic artery is variable, but in 
most animals the portal vein contributes approximately two-thirds of the total 
flow to the liver. Our figures show a mean portal flow of 25 ml. per kilogram per 
minute and a hepatie artery flow of 14 ml. per kilogram per minute. In 2 dogs 
approximately equal flows were present from each vessel. Blalock and Mason,’ 
utilizing a technique of direct cannulation of the vena cava in unanesthetized 
dogs, recorded an average flow of blood through the portal vein of 21.6 ml. 
per kilogram per minute, which represented 80.5 per cent of the total liver 
flow of 27 ml. per kilogram per minute. The average hepatic arterial flow, 
measured by the reduction of hepatic vein outflow after temporary hepatic 
artery occlusion, in their studies was considerably lower and represented only 
5.4 ml. per kilogram per minute, or 19.5 per cent of the total liver flow. Our 
experiments with the flowmeter in dogs have shown that a rapid readjustment 
of portal volume flow oceurs after brief periods of hepatic artery occlusion, 
with a 30 to 50 per cent increase in portal vein flow resulting in a practically 
normal liver blood flow. This phenomenon, therefore, would explain the ap- 
parent low flows through the hepatic artery obtained by Blalock and Mason. 
It appears significant that they stated in their paper, ‘‘Measurements made 
several minutes later, with the constriction (of the hepatic artery) maintained, 
usually showed that the flow had returned to the preocclusion rate.’’ 

Recently, Shumacker and his associates* reported a mean portal vein flow 
of 30.1 ml. per kilogram per minute measured by direct cannulation techniques 
in anesthetized dogs. This value appears somewhat higher than our figure of 
25 ml. per kilogram per minute reported for the present experiments and 24.6 ml. 
per kilogram per minute reported for previous experiments from our 
laboratory.° An objection to the flow determination techniques in Shumacker’s 
studies can be theoretically raised. In the collection of portal vein blood 
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directly by gravity, the alterations within the parenchyma of the liver, which 
may markedly alter hepatie resistance and affect portal flow, could not come 
into play. 

Burton-Opitz in 1910° estimated the hepatic artery to carry about 30 per 
cent and the portal vein about 70 per cent of the liver blood flow. He expressed 
the opinion, however, that there was a free reciprocal interchange between these 
two flows. Flow diminution in one vessel might result in an increase in the other. 
Soskin and his co-workers® have also stated that the share of blood entering the 
liver may vary as much as 10 to 90 per cent in either vessel. 

The application of these flow measurements to the study of hepatic hemo- 
dynamics under varying experimental conditions would necessitate, therefore, 
the consideration of dynamic alterations occurring within the liver. The non- 
cannulating flowmeter appears well adapted to measurements of this type, and 
the extension of the technique to the measurement of hepatie blood flow in a 
variety of clinical conditions is now under way. 


SUMMARY AND CONCLUSIONS 


1. The application of the square-wave electromagnetic flowmeter to the 
measurement of blood flow to the liver in the experimental animal was described. 

2. In dogs, a mean total hepatie blood flow of 39 ml. per kilogram per 
minute was obtained by flowmeter measurement. This included a portal vein 
flow of 25 ml. per kilogram per minute and a hepatic artery flow of 14 ml. per 
kilogram per minute. An average portal vein to hepatie artery flow ratio of 
approximately 2 to 1 was present, although this was variable. 

3. By means of the Bromsulphalein excretion method, a mean hepatic blood 
flow of 40 ml. per kilogram per minute was measured in dogs. Although values 
obtained were comparable to those measured by the flowmeter method, a wider 
and variable range was present in BSP method. 

4. A rapid readjustment in blood flow through the hepatic artery or the 
portal vein occurs after temporary occlusion of either vessel. 
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STUDIES IN EXPERIMENTAL PANCREATITIS 
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(From the Veterans Administration Center, and Department of Surgery, 
University of California at Los Angeles) 


N SPITE of the intense interest in the etiology of acute pancreatitis in recent 
years, no theory has been completely satisfactory. The common channel 
theory first suggested by Opie® has had wide acceptance but has several draw- 
backs. This theory postulates that obstruction by a stone at the ampulla of 
Vater diverts bile into the major pancreatic duct where it activates pancreatic 
enzymes. These then attack the pancreatic parenchyma, and an autolytic 
process is inaugurated. Several objections to this theory have been raised. 
One is that there is absence of biliary disease in many patients with pan- 
ereatitis. Another is that there is absence of an anatomic common channel 
in approximately one-half of the patients in autopsy studies.* Also, pressure 
relations in the biliary and pancreatic ducts prevent forceful entrance of bile 
into the pancreas. ® Experimental diversion of bile through the pancreas 
in dogs and goats at physiologic pressure does not result in acute pancre- 
atitis.2, **»1% 17 Pancreatitis has been reported in heterotopic pancreatic tissue® 
where biliary reflux could not be operative. The common channel theory fails 
to account for pancreatitis following indirect or surgical trauma, aleohol’® and 
ethionine ingestion, and that asscciated with mumps, the hyperparathyroidism.' 
The principal alternate etiologic theories which have been advanced in- 
elude infection™ from blood stream (via lymphaties from an infected biliary 
system, or directly from an eroding uleer of the duodenum), panereatie duct 
obstruction (by pancreatic ecaleulus, ductal hyperplasia,*® duodenal spasm, 
tumors, or parasites), autodigestion following ductal rupture after blunt trauma, 
vascular injury and ischemia (due to thrombosis, embolus, or neurogenic vas- 
cular spasm‘), direct toxie or metabolic effect (as with alcohol and ethionine 
ingestion or by toxin produced by the digestion of blood by pancreatic enzymes’), 
and allergic or hypersensitivity reactions.** There is clinical and experimental 
evidence to support each of these theories. The present studies were designed 
to evaluate the relative importance of local and systemic factors in experimental 
pancreatitis. 
METHOD 


The study was divided into 4 parts. In the first part, the pancreas of 
the dog was divided in the region of the body of the gland with preservation 
of vascular and nerve supply to each segment. Five cubie centimeters of 
1 to 40 dilution of a stock solution of staphylecoceus toxin* was gently 
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*The toxin in this study was provided by Lederle Laboratories and contained 20 hemo- 
lytic doses per milliliter (La = 0.05 ml.). 
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introduced into a No. 22 polyethylene catheter which had been placed in the duct 
leading to the tail segment and secured by a ligature. After the injection 
the catheter was removed and the duct was ligated. The cut ends of the 
panereas were oversewn with a continuous silk suture and omentum was 
placed between them. The operation is shown in Fig. 1, A, with the site of 
injection indicated by an arrow. 

In the second group, the site of division of the pancreas was between the 
major and minor pancreatic duct. The larger distal duct was cannulated 
transduodenally with a No. 18 polyethylene tube and 7 ml. of the diluted toxin 
was introduced into the head of the gland. The catheter was then withdrawn 
and the duodenum elosed. It will be noted that in this procedure, as contrasted 
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Fig. 1.—Preparatory operative procedures. 


with that used in Group 1, the duct was not ligated after the injection. The 
results are therefore attributable entirely to the effect of the toxin and not 
to ductal obstruction. The site of injection is indicated in Fig. 1, B, by an 
arrow. In both Groups 1 and 2, amylase determinations of serum were made 
prior to operation and on the second day postoperatively. At this time, the 
dogs underwent exploratory operation, the condition of each segment was 
evaluated, and biopsy specimens were taken. 

The dogs in Group 3 were prepared exactly as those of the preceding 
group. Two weeks after the operation with injection of the head with the 
toxin, another exploratory operation was performed. At this time, the pancreas 
was divided a second time at the junction of the body and tail, as in Group 1. 
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The duct of the tail segment was injected with 5 ml. of the toxin. This is 
illustrated in Fig. 1, C, with the sequence of injections indicated by the 
numbered arrows. The purpose of this procedure was to evaluate the possible 
role of a hypersensitivity reaction. It was postulated that the toxin in the 
first injection might induce a state of hypersensitivity which would result in 
the development of pancreatitis in the uninjected central portion of the gland 
when the second injection of toxin was made into the tail. 

In Group 4 the dogs were prepared as in Group 2 except that the gland 
was not divided. The entire gland was thus involved in the inflammatory 
process. The site of injection is indicated by the arrow in Fig. 1, D. On the 
second postoperative day the dogs were given heparin, 2 mg. per kilogram. 
The femoral artery and vein were exposed and cannulated and the dog was 
eross-transfused with a similarly prepared normal dog by means of a Sigma- 
motor pump. The flow rate was 100 ml. per minute and duration of perfusion 
was 2 hours. After decannulation and closure of the vessels, the dogs were 
given protamine, 2 mg. per kilogram. Two days after the cross-transfusion 


an exploratory operation was performed for the first time on the normal dogs 
and biopsies were made. 











5cm 


Fig. 2.—Gross appearance of injected tail segment and uninjected head of pancreas. 


“ 


RESULTS 


Group 1.—There were 7 dogs in Group 1. Im each of these animals the 
serum amylase level on the second day after injection was at least twice the 
control values. At exploratory operation, the injected and ligated tail portion 
of the gland showed both edema and hemorrhage in all cases, usually accom- 
panied by fat necrosis of the omentum and peritoneum. The uninjected head 
of the pancreas was virtually normal in each ease. Fig. 2 shows the hemor- 
rhage and edema of the injected tail section contrasted with the normal- 
appearing head on gross examination. The corresponding microscopic changes 
are seen in Fig. 3, a section through the tail, and Fig. 4, a section in the head. 
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Fig. 3. 


Fig. 4. 





Fig. 3.—Microscopic section of injected tail of pancreas. (x400, reduced %.) 


Fig. 4.—Microscopic section of uninjected head of pancreas. 


(x400, reduced %.) 
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Group 2.—There were 6 dogs in Group 2. The rise in serum amylase 
levels in these dogs was comparable to that in Group 1, although in these dogs 
the duct was not ligated. . At exploratory operation the injected head portion 
of the gland showed pancreatitis entirely comparable to that seen in the tail 
in the previous group. The tail at this time showed minimal changes. At 
autopsy 2 months later there was atrophy of the parenchyma of the tail at- 
tributable to the ligation of the duct, without inflammatory changes. 


Group 3.—Two dogs were prepared as described for this group. Neither 
of these dogs developed inflammatory changes in the uninjected central portion 
of the gland. 


Group 4.—This group consisted of 3 pairs of dogs in the cross-transfusion 
study. In each ease, the injected dog had a severe total pancreatitis as verified 
by exploratory operation after the perfusion. None of the uninjected dogs 
developed changes in the pancreas which could be seen at exploratory operation 
2 days after the perfusion, and the microscopie study confirmed the complete 
absence of inflammatory change. Transient amylase elevations of the order 
of 20 per cent of base line values were seen, perhaps because of the mixing of 
the blood with that from donors with high amylase levels. 


DISCUSSION 


The use of staphylococcus toxin for the production of experimental pan- 
creatitis was suggested by Thal.'* This method was used in these experiments 
because it produced uniform and reproducible pancreatitis. Pilot studies with 
bile injections and mixtures of bile and trypsin yielded results similar to those 
reported above, though the pancreatitis was less uniform and less severe in 
general. An advantage of the staphylococcus toxin was its freedom from 
bacterial contamination which was verified by repeated cultures. This material, 
in the dilution and amounts used, produced edema, hemorrhage, and at times 
necrosis of the pancreas, as well as disseminated fat necrosis in the omentum 
and peritoneum. The extent of these changes corresponded closely with the 
area of the gland actually reached by the injected toxin. In 1 dog a small duct 
entered the main duct near the point of cannulation and was bypassed by 
the cannula. The segment of gland drained by this duct was spared from 
the inflammatory changes seen in the rest of the gland. Ganglionice blocking 
agents such as hexamethonium and Bistrium given intravenously or mixed with 
the intraductal toxin were not effective in the prevention of the development 


of pancreatitis. 
SUMMARY 


1. Experimental pancreatitis was produced in separate portions of the 
panereas in dogs by the intraductal administration of sterile staphylococcus 
toxin. Each portion retained its blood and nerve supply intact. 

2. The pancreatitis produced closely resembled clinical pancreatitis grossly 
and histologically and could be adjusted to any degree of severity desired from 
edema to frank hemorrhage or necrosis by adjustment of the dose. 
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3. The extent of the changes produced were sharply confined to the region 
of the gland actually reached by the injected fluid. 

4. Experiments in the cross-transfusion of dogs with severe pancreatitis 
with normal dogs did not produce pancreatitis in the recipient animals. 

5. Under the conditions of this experiment, generalized systemic factors 
such as infection, lymphatic spread, toxins, vascular phenomena, or hyper- 
sensitivity did not appear to be involved in the development of the pancreatitis 


observed. 


The authors wish to express their appreciation to Dorothy Hanfling, Mannie Lewis, 
and Robert Costarella for their invaluable contribution to this study. 
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A COMPARISON OF THE EFFECTS OF GENERAL HYPOTHERMIA 
AND ARFONAD-INDUCED HYPOTENSION ON SURVIVAL OF 
DOGS AFTER TEMPORARY ACUTE OCCLUSION OF THE 
PORTAL VEIN 


Epwin L. Carter, LiruTreENANT (MC) USNR, anp CuHarues E. Huvuaains, 
LIEUTENANT (MC) USNR, Beruespa, Mp. 


(From the Naval Medical Research Institute, National Naval Medical Center) 


RE, in 1856, was the first to demonstrate the lethal nature of acute portal 

vein occlusion in rabbits.° Several years later Claude Bernard’ demon- 
strated that dogs invariably die within 3 hours of portal vein ligation. Such is 
not the case in all animals. Child’s? studies in the Macaca mulatta revealed a 
corrected mortality rate of only 8 per cent for monkeys which died as a direct 
result of acute permanent portal occlusion. It appears that man tolerates such 
occlusion considerably better than the rabbit and dog, but not as well as the 
Macaca mulatta. 

In a series of 19 dogs subjected to acute portal ligation, Elman and Cole* 
reported the average duration of life to be 66 minutes. Many attempts have 
been made to delay death from portal occlusion. These include aortic compres- 
sion, fluid and blood replacement, resection of the gastrointestinal tract and 
spleen,* and hypothermia.’ Csillag and collaborators’ were among the first 
investigators to consider hypothermia as a means of delaying the lethal effects 
of portal occlusion. Owens and associates® failed to find any prolongation of 
survival time in hypothermic dogs subjected to inferior vena cava ligation above 
the diaphragm, and concluded that hypothermia did not retard venous en- 
gorgement. 

The purpose of the present study was to evaluate the use of hypothermia 
and to consider the use of Arfonad-induced hypotension in the prolongation of 
the ‘‘safe period’’ of acute portal vein occlusion. 


METHODS 


Healthy male mongrel dogs were anesthetized with intravenous pentobar- 
bital sodium (25 mg. per kilogram). Aseptic surgical techniques were employed. 
Systemic arterial pressures were measured from the femoral artery by means of 
a mercury manometer. A saline manometer was used to record portal pressures 
from the inferior mesenteric vein. In all experiments, the portal vein was oe- 
cluded between the entrance of the coronary vein and the porta hepatis. 

In 1 group of dogs general hypothermia of 21 to 25° C. was produced by 
immersion in ice water. Artificial respiration with 100 per cent oxygen was 
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not to be construed as Official or reflecting the views of the Navy Department or the naval 
service at large. 
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administered to these animals by means of a mechanical intermittent positive 
pressure respirator. In another group of dogs, hypotension was induced prior 
to occlusion by the intravenous administration of trimethaphan ecamphor- 
sulfonate (Arfonad). The Arfonad was given by intravenous infusion as a 
0.1 per cent concentration in 5 per cent dextrose and water. The rate of ad- 
ministration varied from animal to animal but was adjusted to maintain the 
mean systemic arterial pressure between 50 and 60 mm. Hg during the period 
of occlusion. In these animals portal occlusion was performed after the re- 
duction of mean systemic arterial pressure to 50 to 60 mm. Hg. Levarterenol 
bitartrate (Levophed) given intravenously (4 ml. of a 0.2 per cent solution of 
levarterenol bitartrate in 500 ml. of 5 per cent dextrose and water) was utilized 
to counter the hypotensive drug during the period of occlusion. The Levophed 
was administered intermittently as necessary during occlusion to keep the mean 
systemic arterial pressure in the range of 50 to 60 mm. Hg. 

All animals not employed for pressure measurements were followed for a 
minimum of 3 weeks. Animals subsequently referred to as survivors were all 
living and well 3 weeks after conclusion of the experiments. 


RESULTS 


The dogs were divided into 5 groups. The animals in Groups I, II, and 
III were subjected to portal vein occlusion for 30, 45, and 60 minutes, respec- 
tively, at normal temperature and without the administration of vasodilating or 
vasoconstricting drugs. All of the 10 dogs in Group I survived the 30-minute 
period of oeclusion. Seven of the 10 dogs in Group II survived the 45-minute 
occlusion. In contrast, only 2 of the dogs in Group III survived 60 minutes of 
portal occlusion (Table I). Gross rectal bleeding was infrequently seen in the 
animals of Group I, whereas in Group III it was almost uniformly observed. 
The animals in Group III also frequently vomited blood. 


TABLE I. SUMMARY OF GROUPS STUDIED 











OCCLUSION MORTALITY 
GROUP (MIN.) TEMPERATURE ARFONAD RATE 
I 30 N 0 0/10 
i 45 N 0 3/10 
pags 60 N 0 8/10 
IV 60 H 0 0/10 
V 60 N Yes 3/10 





In the 3 groups of animals the portal pressure rose abruptly and reached 
peak levels 3 to 8 minutes after portal vein occlusion (Fig. 1). This peak pres- 
sure was maintained for only 1 to 2 minutes, after which a gradual decline 
ensued. Accompanying the initial rise in portal pressure was a rapid fall in 
arterial pressure. Subsequent to these initial abrupt changes, the 2 pressures 
tended to decline together until the occlusion was released. Microscopic ex- 
amination of the bowel of the animals that died revealed focal necrosis of the 
villi with hemorrhage into the lumen and vascular congestion. 

In the animals of Group IV the midesophageal temperature was reduced to 
21 to 25° C. prior to the period of occlusion. The 10 animals in this group 
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survived occlusion for 60 minutes. The cyanosis and venous engorgement of 
the bowel were markedly less than those observed in the normothermic animals 
(Figs. 2 and 3). Gross rectal bleeding was either absent or minimal. The rise 
in portal pressure subsequent to occlusion was considerably less than that mani- 
fested by normothermic animals (Fig. 4). The decline in portal pressure after 
peak levels had been reached was also less pronounced. The alterations in ar- 
terial pressure, although they followed the same pattern as those in the normo- 
thermic animals, were similarly diminished in magnitude. 
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Fig. 1.—Composite pressure graph of 9 normothermic-normotensive dogs. 


Hypotension was induced by means of Arfonad given intravenously prior 
to portal occlusion in the animals of Group V. Seven of the 10 dogs survived 
the 60-minute period of occlusion. One of the 3 deaths was probably the result 
of the extensive pulmonary atelectasis found at the time of postmortem ex- 
amination. Venous engorgement was less marked than in normothermic dogs 
not rendered hypotensive before occlusion. The initial increase in portal pres- 
sure was less than that in the other groups (Fig. 5), and in many animals the 
peak was not reached until 40 to 50 minutes after onset of the occlusion. Gen- 
erally, the portal pressure rise was equal to or slightly less than that observed 
in hypothermic animals, and considerably less than that seen in normothermic 
animals which had not received the hypotensive drug. 

The postocelusion course of the dogs in Groups III, IV, and V differed 


markedly. The normothermic-normotensive dogs in Group III tolerated the 
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Fig. 2. 





Fig. 3. 


Fig. 2.—Bowel .of normothermic-normotensive dogs at conclusion of 60-minute period of 
portal vein occlusion. 

Fig. 3.—Bowel of hypothermic dog at conclusion of 60-minute period of portal vein 
occlusion. 
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occlusion least well. Many of these dogs did not regain consciousness. Rectal 
bleeding was considerably greater than in the animals in Groups IV and V. 
The hypothermic animals recovered from the occlusion most rapidly and ex- 
hibited minimal or no rectal bleeding. The speed of postoperative recovery and 
the severity of rectal bleeding in the Group V animals (which had received the 
hypotensive agent) lay between those of the normothermic-normotensive dogs 
of Group III and the hypothermic animals of Group IV. 


DISCUSSION 


The portal venous system drains most of the blood from the gastrointes- 
tinal tract, spleen, and pancreas. Congestion of the portal capillary bed subse- 
quent to portal vein occlusion depends on 2 factors; (1) volume of blood flow- 
ing into the system, and (2) volume of blood egressing through collateral vessels. 
In cur studies, 30 minutes was the maximum period of portal occlusion well 
tolerated by dogs at normal temperature. This period of tolerance was in- 
ereased to at least 60 minutes by hypothermia. The question arises of whether 
or not the lowering of portal pressure during occlusion in the hypothermic dogs 
accounted entirely for the increase in tolerance of portal occlusion. 

The portal pressure was relatively reduced during the period of ceclusion 
in both the hypothermic animals and those with induced hypotension. This is 
probably a reflection of the decreased cardiac output and lowered systemic 
arterial pressure in the hypothermic animals, and of the arterial hypotension 
in the animals in which hypotension had been induced. The mortality rate of 
both these groups was less than that of the animals with occlusion at normal 
temperature, which suggests that the magnitude of inerease in portal pressure 
during portal vein occlusion is an important factor in tolerance. However, it 
would appear that portal pressure is not the sole factor. If eapillary rupture, 
gastrointestinal hemorrhage, and death were merely the result of the abrupt 
rise to peak portal pressures, then one might expect less difference between the 
animals with occlusion for 30 minutes and those with occlusion for 60 minutes, 
since peak pressures were reached within 3 to 8 minutes after the onset of 
occlusion. Furthermore, the portal pressure during occlusion in the animals 
which received the hypotensive agent was equal to or slightly lower than that 
in the hypothermic animals, and yet the hypothermic dogs clinically tolerated 
the occlusion considerably better. It seems unlikely that mere elevation of 
portal pressure, without stasis, would result in the necrotic changes observed 
histologically in the intestinal villi of the dogs which had undergone occlusion 
for 60 minutes at normal temperature. 

The portal pressure rose rapidly to within 20 to 25 mm. Hg of that of the 
systemic arterial pressure within 5 minutes after portal occlusion in the normo- 
thermic-normotensive dogs. Therefore, it appears that blood flow through the 
portal capillary bed is markedly reduced during the remainder of the period of 
occlusion. A striking contrast between the normothermic-normotensive animals 
(Group III) and the hypothermic animals (Group IV) was observed at the 
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Fig. 5.—Composite pressure graph of 8 normothermic dogs with induced hypotension. 
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conclusion of the 60-minute period of occlusion. The cyanosis of the gastro- 
intestinal tract was markedly greater in the normothermic-normotensive ani- 
mals than in the hypothermic animals. Tissue anoxia and the accumulation of 
metabolites consequent to the marked venous stasis probably play an important 
role in the production of the gastrointestinal hemorrhage and death seen in the 
normothermic animals which had been subjected to portal occlusion for 60 
minutes. The reduction in tissue oxygen consumption and metabolic rate ac- 
companying hypothermia may partially protect the portal bed during the period 
of stasis. This could explain the increased protection against portal occlusion 
offered by hypothermia above and beyond that expected from the mere reduction 
of arterial pressure. 


CONCLUSION 


1. The portal vein was temporarily occluded in normothermic-normotensive, 
hypothermic, and normothermic-hypotensive dogs. 

2. A significant protection against the lethal effects of temporary portal 
occlusion was seen in the hypothermic animals when compared to that seen in 
the normothermic-normotensive dogs. 

3. The reduction of portal vein pressure in the hypothermic animals does 
not appear to be the sole factor in the prevention of death from temporary 
portal vein occlusion. 
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The authors are also grateful to Ensign Joel Anderson, USN, for his assistance in the 


preparation of the data, and to Captain R. B. Williams (MC) USN, and Lieutenant H. M. 
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TOPICAL THERAPY AS AN EXPEDIENT TREATMENT OF MASSIVE 
OPEN WOUNDS 


EXPERIMENTAL STUDY 
JANICE A. MENDELSON, Masor, MC, USA 


(From Trauma Investigation Branch, Biophysics Division, Directorate of Medical Research, 
United States Army Chemical Research and Development Laboratories, Md.) 


T IS very possible that progress in military science may produce a step back- 

ward in surgical care. Two main innovations in military science have been 
introduced since World War II and the Korean conflict. One is the organiza- 
tion of the army in such a way as to place emphasis on the use of widely 
dispersed, small ‘‘self-contained’’ units. Such groups are apt to be airborne 
and are required to carry all needed equipment with them. Some are trained 
to operate behind enemy lines if necessary. The other innovation is the potential 
use of radioactive weapons. Their employment may require all personnel 
in the area of high fallout to remain under cover for at least 24 hours. These 
two developments alone could prevent the prompt evacuation and treatment 
which were so effective in Korea. Moveover, the prompt air evacuation in 
Korea was possible because there was essentially no interference with air opera- 
tions. Such a situation cannot be expected to prevail always. Mass disasters 
of the civilian type can produce a similar lack of availability of optimum 
surgical care. 

The present studies were performed with consideration of the two innova- 
tions described and are centered on a common type of war injury, that sustained 
in a nonvital area which nevertheless may prove lethal if untreated. It is a 
matter of record that extensive missile wounds of the thigh and gluteal region 
may be fatal if untreated.© The treatment which so far has proved essential 
in clinical practice is prompt, thorough surgical débridement.* ** 

Studies in this laboratory concerned the mechanism of lethality and the 
development of simple expedient therapy. The object of treatment is to allow 
prolongation of the interval between wounding and definitive surgical care. 
An attempt must be made to achieve survival of the individual who would 
otherwise die because of delay in treatment. We are therefore re-evaluating 
the role of topical therapy. 

In these laboratories, as has been discussed in previous publications,* * % 1° 19 
a standard wound is utilized. It is produced by a high-explosive (tetryl) charge 
placed on the thigh of the castrated male Texas angora goat. It simulates, by 
actual experiment, a wound caused by a large, high-velocity missile. The 





The opinions expressed herein are those of the author and do not represent the official 
position of the United States Army. This paper was presented in part at the nineteenth 
annual session, the American Association for the Surgery of Trauma, Bretton Woods, . 
September, 1959. ‘ 

Received for publication May 23, 1960. 


1035 














Surgery 


MENDELSON 
December, 1960 


1036 


explosion produces an open comminuted fracture of the femur, severs the 
femoral artery, and causes extensive muscle damage. The sciatic nerve is 
usually damaged, but not entirely severed. Hemostasis is produced by clamps 
left in situ and a dressing is applied within about 1 to 5 minutes after injury. 
This wound is actually more severe than most of the wounds encountered in 
practice, but it serves well for the sereening of therapy. Treatment which 
might be slightly beneficial in a smaller wound might not show much effect in the 
massive one, but one which shows a definite effect in the massive wound might 
well be considered as being of great potential benefit. In the studies to date, 
untreated animals died in about 19 hours if the wound was bilateral and in about 
24 hours if it was unilateral.*®?° 1%?! Although there was a relationship 
between decreased blood volume and survival time, previous studies have shown 
no correlation between initial or total blood loss and survival time except in a 
‘are instance when blood loss was unusually great (over 15 ml. per kilogram ).’® 
However, although goats which died before about 25 hours did not show much 
gross evidence of infection in their wounds, quantitative bacteriologie studies 
showed the presence of lethal amounts of Clostridium perfringens (Clostridium 
welchii).* 7° Although other organisms, such as Staphylococcus aureus, 
Staphylococcus albus, E. coli, and fecal streptococci could be isolated from the 
wounds, only the total dose of Cl. welchw correlated with the survival time. 
If the initial clostridial count was low, the animals lived longer than those with 
high initial determinations, but died when the total dose of clostridia to which 
they had been exposed became the same, about 1 x 10° Clostridium welchu 
organism-hours per milliliter of wound exudate.® 1° The technique of quantita- 
tive bacteriology used is a recent development. Until it was available, it was 
necessary to consider all clostridia obtained from wounds as essentially non- 
pathogenic unless clinically recognizable signs of gas gangrene or clostridial 
myositis oceurred.* 17: 1418 As yet, opportunity for evaluation in human wounds 
has not presented itself. There is an interesting recent study’! in which Cl. 
welchii was reported as having been found in many parts of the Birmingham 
Accident Hospital. The statement was made that ‘‘a heavy growth of Cl. 
welchti was sometimes obtained from the slough over extensive burns, and it 
seemed possible that the organisms might be contributing something toward 
the symptoms of ‘toxemia’ which are usually found in such patients.”’ 

The present studies were performed to determine whether or not certain 
results obtained by previous investigators working in these laboratories could 
be reduplicated and to compare previously used forms of topical therapy with 
different ones. If the use of topical therapy is found to be applicable to human 
wounds, it would be best to use substanees which are unlikely to encounter 
resistant organisms by the time they are needed. They should be relatively 
inexpensive, and stable for storage purposes. Therefore, substances other than 
antibioties were investigated. Treatment should be applicable by untrained in- 
dividuals, with a minimum of equipment. If possible, it should be designed 
to be self-applied to wounds in various locations. Substances were tested 
individually to permit more accurate evaluation, although it is realized that 
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the use of a combination may be the eventual result if effective forms of topical 
wound therapy are found. 


METHODS 


Azochloramid,* pHisoHex,t bacitracin-neomycin solution, and penicillin 
were tested, with physiologic saline used for a treated control group. 

Azochloramid is considered the most stable oxidizing agent of the N-chloro 
type.® °° It has been shown to be clinically useful in the treatment of gram- 
negative and gram-positive infections, both aerobic and anaerobic, and is 
effective in the presence of organic matter.** In these tests 500 ml. of 1 to 3,300 
solution was instilled with a 50 ¢.c. syringe and a few 4 by 4 inch gauze sponges 
saturated with about 75 ml. of solution were left in the wound. 

pHisoHex, an antibacterial detergent which has been clinically useful 
in the treatment of burns and dirty wounds, was instilled as a solution of 35 
to 40 ml. in 500 ml. of saline, applied in the same way as the Azochloramid. 

Bacitracin-neomycin spray was used alone to test its effectiveness. In 
previous studies from this laboratory’ it had been combined with a detergent 
for topical application. Twenty-five thousand units of bacitracin and 250 mg. 
of neomyein in 25 ml. of saline was applied as a spray by means of the De Vilbiss 
atomizer with 10 pounds of pressure (nitrogen tank with regulator). This is 
the same method of application used previously. 

Two million units of crystalline penicillin in 25 ml. of saline was applied in 
a similar manner. It had previously appeared to be very beneficial, with an 
effect better than that of intramuscular penicillin.* We decided to retest it and 
to use it as a base line for comparison. 

Previous studies in this laboratory indicated that saline spray had no 
particular advantage over saline irrigation® “7 and only the latter was used in 
the present investigation. Five hundred milliliters instilled with a 50 cee. 
syringe was used for the treated controls. 

The study was carried out in 2 parts. In Part I only a single application 
of the substance to be tested was used. It was applied immediately after 
wounding in 5 animals and after a 5-hour delay in another 5. In Part II the 
treatments were given twice daily as long as the animals survived. There were 
5 untreated controls in both Part I and Part II. A second group of goats 
treated with the bacitracin-neomycin spray as a single treatment applied im- 
mediately after wounding was used during the Part II study, making a total 
of 10 goats in this group only. The second group was used because in our 
previous studies, as well as in the Part I group of this study, the survival time 
with a single bacitracin-neomycin treatment had an unusually wide range. 
The animals were given no other therapy of any type. They were offered food 
and water from the day after injury. Quantitative cultures of all wounds were 
made at 9, 16, and 25 hours after wounding. The differential media and plate 
estimation techniques were the methods previously described by Lindsey and 
associates.'*° The observations were made on a total of 115 goats. 





*Supplied by Maltbie Laboratories, Division of Wallace & Tiernan Inc., Belleville, N. J., 
for use in these studies. 
Product of Winthrop Laboratories, New York, N. Y. 
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RESULTS 


Comparison With Some Previous Studies Reported From This Laboratory.— 
Part I of this study is represented in Fig. 1, in comparison with some of the 
topical wound studies performed previously by other investigators working in 
the same laboratory at different times. It includes only studies in which no 
supplemental treatment was given, that is, no parenteral fluids, no débridement, 
and no intramuscular antibiotics. It will be noted that only penicillin, aureomy- 
cin instillation, and repeated bacitracin-neomycin spray with detergent produced 
a marked prolongation of mean survival times under the conditions of this 
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Fig. 1.—Topical wound therapy. ee Se previous studies carried out in the same 
study. In Mansberger’s’® studies with bilaterally wounded animals, the peni- 
cillin solution was applied as an irrigation, with the solution containing 5,000 U. 
per ecubie centimeter. Two hundred milliliters was used as an initial irrigation, 
followed at 2-hour intervals by irrigation with 100 ml. of the solution. The 
same investigator applied aureomyein in the same manner, in a concentration of 
2.5 mg. per eubie centimeter. The neomycin used in his study was applied in 
the same way, in a concentration of 2.5 mg. per eubie centimeter. 

The bacitracin-neomyein spray used by Knecht’ contained 25,000 U. of 
bacitracin and 250 mg. of neomycin administered as an aerosol in 25 ml. of 
saline-detergent solution (0.00 2 per cent Aerosol OT in sterile normal saline). 
He employed the De Vilbiss atomizer under 10 pounds direct pressure (nitrogen 
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tank with regulator) to spray the 25 ml. of solution. Brinkley*® used the same 
technique in spraying penicillin, using 2 million units of crystalline penicillin 
in 25 ml. of saline immediately after injury and every 8 hours thereafter for 
24 hours. The other of his groups listed here for comparison received a single 
application of the same spray 5 hours after injury. Although the same type 
of animals, the same equipment, and some of the same personnel were used in 
all of the investigations in which the topical spray was used, there were some 
minor variations in technique among the 3 studies. The most significant varia- 
tion was that in the first two studies the animals were pulled over the back of the 
carts to place the wounded leg in a dependent position each time the spray was 
applied. Because the survival time has been shown to be significantly decreased 
every time the animal is handled,’® in the present studies the treatment was 
carried out with much less movement of the animals. They were kept entirely 
on the cart. This factor is mentioned because it probably explains the reason 
why, in Brinkley’s study, the mean survival time of the goats given a single 
treatment of penicillin spray 5 hours after wounding was slightly higher than 
that of those whose treatment was immediate and repeated. It will be noted that 
in the present study the repeated treatment did give better results than the 
single one, even though both were very effective. 





Fig. 2.—Two goats photographed in November, 1959. These goats had intramuscular 
pencillin and topical bacitracin-neomycin spray as the sole preoperative therapy after unilateral 
standard blast wound in July, 1958. Amputation was performed 24 to 28 hours after injury. 
Control goats all died 3 to 72 hours after wounding. 


On the whole, the beneficial effect of topical penicillin appears real and 
consistent and seems to surpass quite definitely that from topical bacitracin- 
neomycin. The beneficial effect of topical Aureomycin obtained by Mansberger 
cannot be compared quantitatively with that of the other antibiotics on the 
basis of the data given here, and is ineluded on a qualitative basis which indicates 
merely that this substance also ean produce prolongation of the mean survival 
time. Previous and recent studies in this laboratory have shown that after 
prolongation of survival time past the usual death time, surgical débridement 
and resulting survival can be accomplished (Fig. 2). 
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Present Study—The comparison of single treatments of the substances 
under study is seen in Fig. 3. Animals which did not live 10 hours, which is 
much shorter than the usual mean survival time of untreated animals, may have 
had other factors contributing to their death, but all are included on the graph. 
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Fig. 3.—Topical wound therapy. Effect of single treatment. 


It was not possible to perform an autopsy on all of the animals, but at least one 
with a survival time under 10 hours had respiratory difficulty associated with 
anesthesia. It is believed that comparison of the survival times starting with 
the second animal show greater reliability and predictability as seen by the 
greater uniformity of the slopes beginning at that level (Figs. 3, 4, and 5). As 
shown in Fig. 3, only the bacitracin-neomycin spray and penicillin spray pro- 
duced survivors beyond 40 hours. Two of the 5 animals treated with a single 
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Fig. 4.—Effect of bacitracin-neomycin spray and penicillin spray as compared with that of 
saline instillation and that in the controls. 
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Fig. 5.—Effect of repeated treatment with topical antibiotics. 
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application of bacitracin-neomyein spray immediately after injury and 1 of the 
group treated with this combination 5 hours after injury survived over 40 hours. 
In Fig. 4 a second group of animals treated with a single application of 
bacitracin-neomyecin spray immediately after injury is also shown. In the 
second later test, all of the goats lived over 40 hours but the second, third, and 
fourth animals died at least 2 hours sooner than their counterparts treated with 
an immediate single application of penicillin. Four out of 5 of the animals 
treated with a single application of penicillin spray lived over 40 hours, al- 
though none of the untreated or saline-treated animals lived as long as 36 hours 
(Fig. 3). The mean survival time was thus approximately doubled when a 
single application of penicillin spray was given either immediately after injury 
or 5 hours later. This effect is highly significant on statistical analysis. 

As shown on Fig. 5, the prolongation of survival time obtained by repeated 
penicillin treatment tended to be greater than that obtained by a single treat- 
ment. It also appears that a single application of penicillin tends to prolong 
the survival time more than either single or multiple applications of bacitracin- 
neomycin spray. The median survival time of the animals treated with a single 
application of bacitracin-neomycin spray delayed 5 hours was, as seen in Table 
I, lower than that of the controls. Although there was 1 long-term survivor 
(119 hours) with the bacitracin-neomyein spray, and 1 unusually short-term 
survivor in the penicillin-treated group, it is seen that in comparing the in- 
dividual animals the prolongation obtained by penicillin tends to be greater 
than that obtained by the bacitracin-neomyein spray. The 2 animals with un- 
usually long survival times associated with the presence of maggots should be 
considered as having, in effect, 2 types of treatment. One can probably consider 
them in the series as animals surviving beyond 36 hours, but the actual time of 
death does not measure the effect of the antibiotic. The penicillin-treated animal 
was found to have maggots the day before death and maggots were first noted 
at the time of death of the other goat, but they may have been present before 
then. One ean probably correctly assume that the treatment enabled the animals 
to live long enough for the maggots to develop. 

A reasonably accurate way to summarize the results is to note the proportion 
of 36-hour survivals (Table I). Few controls live beyond 36 hours and at later 
times, as shown in some of our studies not reported at this time, the detrimental 
effects of immobilization influence greatly the ultimate demise. It should be 
noted that all of the animals were permitted to survive as long as they could. Of 
the entire penicillin-treated group, 18 out of 20 lived over 36 hours. Of the 
animals treated with bacitracin-neomyein spray, 14 out of 25 lived over 36 hours. 
In comparison, of 10 untreated controls, only 2 lived over 36 hours. Actually 
this should be considered 2 out of 9, for one of the animals had an unusually 
extensive wound and in addition sustained massive blood loss when a hemostat 
became dislodged. Of the 20 animals treated with topical saline, only 2 sur- 
vived over 36 hours. Five of the 20 treated with pHisoHex and 1 treated with 
Azochloramid survived 36 hours. Instillations of saline solution, Azochloramid, 
and pHisoHex were thus essentially ineffective under the conditions of this study. 
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A statistically significant correlation was noted between the Cl. welchii 
plate estimation and the survival time. It was possible, in a significant number 
of instances, to predict survival time by means of a formula based on clostridia 
count alone. Table II shows the equation for predicting survival time based on 
the quantitative bacteriology alone. It will be noted (Tables II and III) that the 
addition of the Staphylococcus aureus and Staphylococcus albus factors adds 
essentially nothing to the predictability. It is obvious that there must be factors 
other than clostridial infection as determinants of morbidity and death in these 
animals, and this equation is presented merely to show that the role of infection, 
in this preparation at least, is far greater in determining the lethality of a mas- 
sive open wound than one might at first suspect. 


TABLE II. SURVIVAL TIME PREDICTION EQUATIONS BASED ON QUANTITATIVE CULTURE PLATE 
ESTIMATIONS ONLY (115 GUATS—ToOPICAL THERAPY SERIES) 








HR. AFTER BLAST | 





9 Log time = 1.628 — 0.0302X,* —0.0017X,$-—0.0077X, 
16 Log time = 1.650 - 0.0183X,t — 0.0119X.t — 0.0101X, 
25 Log time = 1.709 - 0.0232X,t — 0.0015X,+ — 0.0051X, 





Xi = Cl. perfringens, X2 = Staph. aureus, X3; — Staph. albus. 

*Significant at 0.1 per cent level. 

+Significant between 1 and 0.1 per cent level. 

tXe2s not significant at even 5 per cent level (approaches significance at 5 per cent level 
at 16 hours only). 


TABLE III. SINGLE (X,) AND MULTIPLE CORRELATION COEFFICIENTS 














HOURS AFTER BLAST | SINGLE X, ONLY | MULTIPLE X,, X2, X; _ 
9 — 0.570 — 0.628 
16 — 0.543 — 0.565 
25 — 0.516 — 0.523 





All coefficients highly significant. 


DISCUSSION 

There is a generally prevailing impression, based primarily on World War 
II studies, that topical wound therapy is essentially worthless.** 7° It was 
therefore a considerable surprise to find the apparent effectiveness of topical 
penicillin even when applied as a single treatment 5 hours after injury. There- 
fore the literature from World War II topical wound studies was reviewed. 
It was noted that in many instanees statistics on ‘‘topical wound therapy’’ in- 
eluded both sulfonamides and penicillin. The sulfonamides included both the 
relatively ineffective sulfanilamide and the more effective sulfathiazole. When 
these substances were first used they were occasionally placed in wounds in such 
a way that they caked and acted as a foreign body interfering with drainage.® 
Penicillin, when used either parenterally or topically, was usually used in much 
lower doses than are currently employed.*** There is experimental evidence 
to show that an inerease in the dose markedly increases the effectiveness of 
parenteral penicillin in experimental gas gangrene.’ The topical applications 
were usually used in powder form which may not have been effective in reaching 
the depths of the wounds. Also, in some instances attempts were made to use 
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topical antibiotics as a substitute for adequate débridement. There is no evi- 
dence as yet that any topical application by itself will produce as good results 
as adequate removal of debris and devitalized tissue. The only implication of 
the current studies is that topical therapy may prolong the period during which 
débridement will be effective. Secondarily, it may reduce morbidity from 
wounds as well as the number of deaths. There is evidence from World War II 
that the use of topical penicillin was beneficial, even in the relatively low doses 
employed. In a report on 96 cases of clinical gas gangrene studied in France, 
Langley and Winkelstein® made the following observation : 


At the onset of this study, penicillin was not used routinely at 

the site of the injury. It was not until approximately two-thirds of 

this series was completed that penicillin was used locally at the time 

of operation. We had felt that the rapidity of absorption of this drug 

was so great that local use was of no great importance. However, since 

dusting penicillin into the wound has become routine we have found 
that the length of postoperative morbidity has been decreased and that 

the postoperative course has been less stormy. It may be conjectured, 

since the gas bacillus grows in dead or dying tissue where the blood 

supply is absent or minimal, that penicillin given systemically cannot 
reach the infected area but that by loeal use the direct effect of the drug 

is utilized. When penicillin was employed locally it was mixed with the 

sulfanilamide before being placed in the wound. Twenty-two cases were 

thus treated with doses of from 33,000 units to 100,000 units dusted in 

the wound. 

Another example is the study of Bentley and Thomson,? concerning pyo- 
genie infection of wounds incurred in the Mediterranean theater during World 
War II. Before débridement 51 per cent of the wounds contained staphylococcus 
or streptococcus pyogenes. Débridement alone reduced the amount insignifi- 
cantly, since 49 per cent of the wounds contained these organisms after débride- 
ment. Wounds which had been treated initially with a penicillin powder (which 
also contained sulfathiazole) had only a 25 per cent incidence of these organisms. 
The mere presence of organisms may or may not be of clinical significance, but 
it was noted that 23 per cent of the wounds which received only débridement 
became clinically infected, whereas only 7 per cent of those treated initially 
with the penicillin powder showed evidence of sepsis. Forty-five per cent of 
wounds which received early débridement but no topical antibiotic became 
clinically infected, whereas only 18 per cent of those with early initial débride- 
ment and initial topical therapy became infected. This group includes wounds 
in patients whose subsequent care in the hospital was delayed. In instances of 
early débridement and early subsequent hospitalization, 31 per cent of the 
wounds treated by débridement alone (or with the addition of sulfanilamide 
powder) became grossly infected. Of patients who received topical therapy 
with penicillin powder and equally early surgical care, only 9 per cent showed 
wound sepsis, This and subsequent studies showed that the commonly employed 
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sulfanilamide powder was essentially without effect and should not be considered 
in the same light as topical therapy with penicillin with regard to either clos- 
tridial infection or the pyogenic organisms. 

It is not the intent of the present report to imply that the application of 
topical penicillin is the optimum method of expedient care of wounds. Indeed, 
it is theoretically possible that the substances which yielded no benefit under 
the conditions of this study might prove of value if applied in a different manner 
or in a different concentration. Moreover, the fact cannot be ignored that the 
longest survivals were obtained in those few animals which accidentally acquired 
infestation with maggots. This accident has occurred sporadically in this labora- 
tory over the past 7 years, with an exceedingly high survival time as the in- 
variable result. In the present studies it was noted that the wounds of these 
animals have very low counts of Clostridium welchii and Staphylococcus aureus 
and albus. For this reason we are at present studying the topical use of enzymes 
and other substances hoping to improve on the ‘‘maggot therapy.’’ These 
studies will not be reported at this time. It is also recognized that combination 
of substances might prove more effective than single substances. The present 
work is more in the nature of a preliminary screening evaluation. 


SUMMARY 


The effect of various types of topical wound therapy alone in prolonging 
survival time in a lethal massive open wound of the goat thigh was evaluated. 
The substances were applied as a single instillation or spray immediately or 5 
hours after injury, and as repeated instillations or spray, starting either im- 
mediately or 5 hours after injury and continued twice daily as long as the 
animal survived. Substances tested were normal saline solution, Azochloramid 
1 to 3,300 and pHisoHex instilled in 500 ml. volumes with a 50 @.¢. syringe 
and bacitracin-neomyein solution and penicillin solution applied as a spray in 
25 ml. volumes. Only the bacitracin-neomycin spray and penicillin spray showed 
significant prolongation of mean and median survival times. Penicillin spray 
was the only substance in the group which produced significant benefit when 
applied as a single treatment 5 hours after injury. The penicillin spray was 
more consistently beneficial than the bacitracin-neomycin spray. The prolonga- 
tion of survival time showed a significant mathematical correlation with decrease 
in growth of Cl. welchii in the wound. . 


CONCLUSION 


The topical application of penicillin spray and of bacitracin-neomycin spray 
as the sole treatment of a lethal, massive open wound of the goat thigh were of 
significant benefit in prolonging survival time. The penicillin spray was more 
consistently beneficial and was the only substance tested which showed significant 
benefit when applied as a single treatment 5 hours after wounding. Survival 
time showed a mathematically significant correlation with the number of Cl. 
welchu in the wound. Conversely, prolongation of survival time showed a 
significant correlation with retardation of growth of Cl. welchii. 
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TOTAL RIGHT HEPATIC LOBECTOMY FOR PRIMARY HEPATOMA 


TrEN-Yvu Lin, M.D., Kat-Mo CuHeEn, M.D., aNnp Tana Kuve Liv, M. D., 
TAIPEI, TAIWAN 


(From the Department of Surgery, National Taiwan University Hospital) 


ENERAL observation shows that the peoples of Africa and the Orient are 

much more often afflicted with primary hepatoma than those of Europe and 
America. Because of the relatively high incidence of hepatoma among the 
people in Taiwan, we have focused our attention on the development of effective 
surgical treatment of this disease. The success of left hemihepatectomy per- 
formed by means of a newly proposed finger-fracture dissection technique in 3 
patients has lent encouragement to carry on more intensely the study in this 
field. 

During the past 6 years from March, 1954, to September, 1959, we have 
seen 27 cases of primary hepatoma in the Surgical Department of National 
Taiwan University Hospital. Of the 27 patients, 23 underwent exploratory 
operation and 6 were successfully operated on with hemihepatectomy. Of the 
latter, 4 underwent left hepatic lobectomy and the remaining 2 underwent right 
hepatie lobectomy. The finger-fracture technique was employed in 4 resections 
of the left lobe and 2 of the entire right lobe. It has appeared to be a non- 
hazardous technique. 

The purpose of this paper is to demonstrate the feasibility of our technique 
in total right hepatectomy. 


TECHNIQUE OF TOTAL RIGHT HEPATECTOMY 


Clatworthy,* Lortat-Jacob,’ and Pack" have successfully performed total 
hemihepatectomy by the extrahepatic individual ligation technique. By their 
method, the hilar structures of the liver such as the left or right hepatic artery, 
portal vein, and the hepatic duct are initially exposed, ligated, and divided prior 
to transection of the interlobar septum. This procedure is remarkably similar 
to that employed in lung resection and for the most part is effective. However, 
primary hepatoma is frequently so bulky, depressing and covering the hilar 
area, that the surgeon ean hardly dissect the porta hepatis to identify the 
ramification of the hepatic artery, the portal vein, and the hepatie duct. If one 
runs the risk of dissecting these structures under such conditions, unnecessary 
injuries or hemorrhage will occur. 

For this reason, Tien-Yu Lin'® has proposed a new method of hemihepa- 
tectomy by means of a finger-fracture dissection of the liver tissue with in- 
dividual ligation of the intrahepatic ductal structures. He proved its feasibility 
in left total hepatectomy in 1954. In this method, the status of the hilar ductal 
structures is of little concern but great care is taken to locate the intrahepatic 
Received for publication June 1, 1960. 
1048 



















vena 4 TOTAL RIGHT HEPATIC LOBECTOMY FOR PRIMARY HEPATOMA 1049 
umber 


ductal ramifications. The lobe is separated at its border by fracturing the 
hepatie tissue with the fingers, which are directly inserted into the liver. The 
vessels and bile ducts, whenever felt by the inserted fingers, are clamped, severed, 
and ligated individually. For separation of the hepatic tissue, the knife or 
scalpel handle is not used because fingers are more sensitive and competent 
instruments with which to identify the intrahepatic ductal structures. While 
fracturing the liver tissue from the portion adjacent to the hilus, one might 
first encounter and transect the main branch of the artery, the portal vein, and 
the bile duct of the hepatic lobe. The blood loss at the time of hemihepatectomy 
is minimal with the finger-fracture method. Blood in the amount of 1,250 ml. 
and 500 ml. of 5 per cent glucose were replaced parenterally at the time of 
operation in the first case of left hemihepatectomy in our series. Five-hundred 
milliliters of blood and 1,000 ml. of 5 per cent glucose were administered 
during the second hemihepatectomy and 2,500 ml. of blood and 500 ml. of 
5 per cent glucose were given during the third left hemihepatectomy. 

During the first right hemihepatectomy in our series, 2,500 ml. of blood 
was administered at the time of operation and during the second right hemi- 
hepatectomy, performed on a 6-month-old baby, 250 ml. of blood was given. 

The procedures for right hemihepatectomy can be described as 7 steps: 


1. The liver is explored through an upper transverse incision to determine 
resectability of the tumor. An additional incision is made in the right side of 
the chest which extends from the previously placed abdominal transverse in- 
cision through the eighth interspace if the tumor is assumed to be resectable. 
The diaphragm is split if necessary (Fig. 1). 

2. The falciform ligament is detached from the diaphragm to make a liga- 
mentous flap in preparation for the later wrapping of the resected surface of 
the liver. Then the right triangular ligament and right coronary ligament are 
severed to allow the right lobe to be completely separated from the diaphragm 
and displaced manually. 

3. The cystic duct and cystic artery are isolated and transected. The gall 
bladder is left attached to the right lobe. 

4. A section line as deseribed by Goldsmith® is made in the region adjacent 
to the anatomic boundary line of both lobes and the serosal membrane is incised 
for insertion of the fingers. The tumor-bearing lobe is supported with one hand 
while the thumb and index finger of the other hand are inserted directly into 
the hepatic tissue through the serosal incision line near the hilus. The tissue 
is then fractured and smashed to pieces with the fingers and when any resistant 
vessels or ducts are encountered, they are clamped, severed, and ligated in- 
dividually. It is wise to start the manipulation from the hilar area because 
there the right hepatic artery, the right hepatic branch of the portal vein, and 
the right hepatie duct can be ligated intrahepatically. 

5. By the same technique, performance of the right hemihepatectomy is 
continued upward and posteriorly. Then the surgeon can expose the right 
hepatie veins draining into the inferior vena cava which are isolated, severed, 
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and double ligated at their diverging points. The middle hepatic vein is com- 
monly noticeable at the middle portion of the resected area. Usually, the 
affected lobe can be completely removed with little hemorrhage after several 
minutes (Fig. 2). 

6. All vessels are carefully checked and ligated (Fig. 3). After a piece 
of Gelfoam has been placed on the raw surface of the liver, the previously pre- 
pared flap of faleiform ligament is affixed to the subjacent liver margin (Fig. 4). 





Fig. 1. Fig. 2. 
Fig. 1.—Right hepatic lobe with a massive hepatoma which was explored through a tho- 
racoabdominal approach. Lung and split diaphragm are seen at the top. 


Fig. 2.—The right hepatic lobe has been removed. At the raw surface of the liver there 
are clamps still holding the isolated and severed stumps of each intrahepatic ductal structure. 





Fig. 3. Fig. 4. 


Fig. 3.—Each of the intrahepatic ductal structures, which were isolated at the section 
plane of both lobes, were severed and individually ligated. The main trunk of right hepatic 
artery, the duct, and the portal vein branch are seen in double ligation at the lower portion. 

Fig. 4.—Right hepatectomy is completed. The left lobe is seen in place. The raw 
surface of the liver is covered and affixed with a flap of falciform ligament, which can be 
seen to the left of the liver in the photograph. 
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7. If thoracotomy is undertaken at the time of operation a water-seal chest 
drainage tube must be instituted. Otherwise, the abdomen may be closed with- 
out an intraperitoneal drain. 


CASE REPORTS 


CasE 1.—A 36-year-old Formosan man was admitted to the Surgical Department of 
National Taiwan University Hospital on Aug. 4, 1959, with the chief complaint of intermittent 
low-grade fever associated with severe right hypochondralgia and weight loss. The past history 
was noncontributory except that the patient had suffered an attack of malaria at the age of 
20. The patient had no history of jaundice and drank only moderate amounts of beer and 
wine. He had suffered from intermittent dull epigastralgia for about 10 years. Three 
months prior to his admission, vague epigastralgia accompanied with low-grade fever had 
developed again and an enlarged liver at about 2 fingerbreaths below the right subcostal 
margin was subsequently palpated. One month later, an attack of severe pain in the right 
lower part of the chest with fever and chills ensued. 


The man had an enlarged liver at the time of his admission to the Medical Department. 
Icteric conjunctiva and urine urobilinogen were detected. However, blood chemistry and 
liver function tests and an upper gastrointestinal series revealed no significant abnormalities. 
During 1 month of hospitalization the patient’s general condition was corrected with 
elimination of jaundice and urine urobilinogen. The patient was discharged at his own 
request, but the liver still remained enlarged. Soon afterward, he was admitted to the 
Surgical Department with the same complaints. 

The patient appeared to be thin, poorly nourished, and chronically ill but in a 
conscious state. There was no icteric tint on the skin or sclera. The heart and lungs were 
normal. Lung-liver border was detected at the fifth intercostal space. The abdomen was 
entirely soft and flat. There was neither ascites nor superficial vein engorgement. The 
liver was palpable 2 fingerbreaths below the costal margin along the right mammary line. 
It had a rather firm consistency and a sharp margin. The spleen was not felt. Results of 
rectal examination were negative. A planigram of the chest showed an elevated right leaf 
of the diaphragm, a heart of normal size, and a clear lung field (Fig. 5). Fluoroscopic study of 
the upper gastrointestinal tract after a barium meal showed a normal esophagus and 
stomach, but the first portion of the duodenum was deviated to the left side (Fig. 6). 
Cholecystography revealed a normally functioning gall bladder. The results of pertinent 
laboratory studies (Table I) were red blood cells 4.7 million, hemoglobin concentration 
13 Gm. per cent, and white blood cells 5,800. Classification was normal. The blood sugar 
level was 80 mg. per cent, total protein 6.4 Gm. per cent, cholesterol 190 mg. per cent, and 
serum alkaline phosphatase 3.6 B.U. The icterus index was 8. Results of both direct and 
indirect van den Bergh tests were negative. The Takata reaction was negative. The result of 
the thymol turbidity test was 5.3 U. and results of gastric and duodenal juice analyses were 
normal, ‘The patient developed low-grade fever preoperatively. 

The man underwent operation under endotracheal anesthesia on Aug. 10, 1959, after 
a tentative diagnosis of primary hepatoma had been made. The abdomen was first explored 
through upper transverse incision. There was no peritoneal fluid. The right lobe of the 
liver was found to be replaced largely by a bulky, round tumor mass which seemed to have 
been depressed over the midline. The tumor was elastic, firm, smooth surfaced, and grayish- 
yellow in color. The gall bladder and the left lobe of the liver were normal in appearance. 
There was no palpable lymph node enlargement in the hilus. It was believed that the solid 
tumor mass was resectable and therefore the abdominal incision was extended to the right 
side of the chest through the eighth intercostal space. The right side of the diaphragm 
was partially split. Then the total right lobe of the liver including the gall bladder was 
removed by our finger-fracture dissection technique. The thoracic incision was closed with 
a tube left in the chest. The abdomen was closed without an intraperitoneal drain. Two 
thousand five-hundred cubic centimeters of blood was transfused during the operation. 
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The resected specimen (Fig. 7) measured 16 by 13 by 9 em. and weighed 1,000 Gm. 
The surface was tense, grossly smooth, and intact. When the specimen was opened, the liver 
tissue was found to be almost entirely replaced by a big tumor, grayish-yellow in color, 
which was 14 by 12 by 9 em. in size, incompletely enclosed by a rather thick fibrous capsule. 


Several small nodules of the same character were also seen apart from the main tumor. 


we 
Fd 


Fig. 5.—Preoperative chest x-ray study revealed marked elevation of right side of the 
diaphragm. 

Fig. 6.—X-ray study after barium meal before the operation showed a deviation and 
extrinsic concave defect of first portion of the duodenum to the left side. 








Fig. 5. Fig. 6. 
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Specimen in which a massive tumor almost replaces the entire right lobe of the 
liver. 
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They were well defined from the adjacent tissue and had fibrous capsules. Necrosis was 
prominent and hemorrhage as well as a few scattered brownish patches was seen within 
the tumors. The gross appearance of the gall bladder was not unusual, but on the attached 
surface there was a cancerous portion which measured approximately 1.5 by 1.5 cm. Micro- 
scopically, the cancer was found to be a primary hepatoma with direct extension of tumor 
into the gall-bladder bed. 

The patient’s postoperative course was uneventful. The chest tube was withdrawn 
48 hours after operation. The diet regimen at first consisted of liquids and later a high- 
protein, high-carbohydrate diet with a moderate amount of fat was instituted. On the 
ninth postoperative day the patient developed fever. Fluid accumulation in the right 
costophrenic sinus was determined to be the cause of the fever after chest x-ray study. 
Chest tapping was performed and 700 ml. of bloody fluid was obtained. Three hundred 
milliliters was obtained on the nineteenth postoperative day. Afterward the patient rapidly 
gained a sense of well-being, and the fever subsided. 





Fig. 8.—Photograph of the patient taken 7 months after the right hepatic lobectomy. 

The icterus index rose to 13 immediately after operation and had fallen to normal 
limits by the thirtieth postoperative day (Table I). The alkaline phosphatase rose from 3.6 
to 7.5 B.U. on the sixth postoperative day and also gradually returned to a normal level. 
Glutamic pyruvic transaminase and glutamic oxalacetic transaminase levels showed a marked 
increase on the sixth postoperative day but returned to normal on the thirtieth postoperative 
day. Both the van den Bergh and Takata reactions became positive immediately after 
hepatectomy but gradually returned to almost normal levels within 3 months. 

The patient was discharged on the fiftieth postoperative day, and has had a 7-month 
follow-up. He enjoys a useful and a healthy life at the present time. The results of 
laboratory studies continue to be within normal limits and the man’s weight has increased 
from 45 kilograms to 56 kilograms (Fig. 8). 

Case 2.—A 6-month-old female infant was admitted to the Pediatric Department of 
National Taiwan University Hospital on Sept. 1, 1959, and was then referred to the Surgical 
Department on September 7, with an abdominal tumor. Five weeks prior to admission a 
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tumor mass the size of a goose egg in the right upper quadrant of the abdomen had been 
felt unexpectedly by her mother. This palpable tumor mass had become more pronounced 
each day. The patient was breast fed, and there had been no evidence of recent weight 
loss. Physical development had been perfectly normal. 

On physical examination, the infant was found to be well developed, well nourished, 
and normal except for the presence of the tumor in the abdomen. A firm, round mass with 
an uneven surface, extending below the costal margin for a distance of approximately 4 
fingerbreadths, was palpable in the right upper quadrant. The tumor mass moved with 
respiration. Neither superficial vein dilatation nor ascites was found. The spleen was not 
palpable. Results of preoperative laboratory tests were red blood cells 5.7 million, hemoglobin 
concentration 13.2 Gm. per cent, while blood cells 10,150, blood sugar 103 Gm. per cent, and 
total protein 7.3 Gm. per cent. Urea nitrogen was 51 mg. per cent and alkaline phosphatase 
8.2 B.U. The Takata reaction was negative. The result of thymol turbidity test was 6.7 U. 
and the cephalin cholesterol flocculation test result was negative. Bromsulphalein was 0.6. 
Results of urine and stool tests were negative. A planigram of the abdomen showed a large 
mass in the right upper quadrant which extended down to near the site of the iliac crest. 
There were areas of calcification within the mass. Barium study showed some displacement of 
the stomach to the left and the duodenum and jejunum were pushed downward and to the left 
of their usual positions (Fig. 9). The right kidney was proved to be normal by intravenous 
pyelography. The chest and skeletal examinations did not reveal any distant metastases. 





Fig. 9.—X-ray film taken before operation in Case 2 which shows enlargement of right 
lobe of the liver and calcified spots. There is displacement of the stomach to the left and 
the duodenum and jejunum were pushed downward and to the left of their usual position. 


Exploratory laparatomy was performed on Sept. 11, 1959, under general open-drop 
ether anesthesia. Preoperatively, primary hepatoma was considered the most probable diag- 
nosis and teratoma next likely. The abdomen was opened through a long supraumbilical 
transverse incision. When the abdominal cavity was opened, the entire right lobe of the 
liver was found to be replaced by a solitary bulky tumor mass which had an uneven surface, 
and was grayish-yellow in color with firm consistency. The gall bladder and the left lobe 
of the liver were normal in appearance. Because the tumor-bearing right lobe of the liver 
could be taken out of the incisional wound, it was believed that total right hepatectomy 
might be performed without extension of the incision to the right side of the chest. After 
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transection of the right coronary and triangular ligaments, the cystic duct, and the gall 
bladder, the entire tumor-bearing right lobe was excised en masse by means of the finger- 
fracture dissection technique. The abdominal wound was then closed primarily without an 
intraperitoneal drain (Fig. 10). During the operation only 250 ml. of whole blood was 
given. 

The resected specimen measured approximately 12 by 11.5 by 7 cm. and was composed 
almost totally of tumor tissue. It weighed 370 Gm. and the nearly normal gall bladder was 
in its usual site. The surface of the tumor had numerous solitary umblicated protuberances, 
parts of which appeared hemorrhagic and softening. When the specimen was opened (Fig. 
11), no normal lobular structure was discernible. There was a stony, hard, bonelike mass 
(4.5 by 4.0 by 3 em.) in the central portion of the tumor. Microscopically, it showed 
characteristics of liver cell carcinoma with focally calcified osteoid tissues and epithelial 
pearls in places. Bone structure was also present. Blood vessel invasion was seen occa- 
sionally. 

The child’s postoperative course was uneventful, except that low-grade fever persisted 
for about 2 weeks. Breast feeding was started on the third postoperative day. Repeated 
liver function tests revealed that thymol turbidity and alkaline phosphatase levels had fallen 
immediately after operation (Table II). 


TABLE II. PREOPERATIVE AND POSTOPERATIVE RESULTS OF LIVER FUNCTION TESTS AND BLOOD 
CHEMISTRY ANALYSES IN CASE 2 


AFTER OPERATION (DAYS) 




















BEFORE : z= 7 
OPERATION 3 | 8 15 | 22 
Albumin —- 4.3 3.9 4.0 4.0 
Globulin — 2.1 1.5 1.9 ie 
Alkaline phosphatase 8.2 B.U. 5.9 B.U. 4.5 B.U. 6.6 B.U. 6.3 B.U. 
Takata reaction ai * _ 
Thymol turbidity test 6.7 2.6 2.9 6.4 6.4 
Bilirubin 
1 minute — — 0.36 0.2 0.12 
total — — 0.9 0.45 0.4 
GOT 62 36 — . 
GPT 16 69 — — — 
Body weight 7.3 Kg. — — 7.5 Kg. 7.5 Kg 





The postoperative gastrointestinal x-ray examination showed the stomach and duodenum 
to have returned to their original position. The patient was discharged on the thirtieth post- 
operative day (Fig. 12) and she had gained in weight from 7.3 kilograms to 7.5 kilograms. Un- 
fortunately, she died, possibly of a recurrence, 244 months after the operation. The child was 
not seen by us after she had been discharged and no autopsy was performed. 


DISCUSSION 


It seems that at the present time surgical attack upon primary hepatoma is 
still the only way by which the patient’s life can be saved. We believe hepatoma 
is by no means a hopeless disease if early diagnosis and early hemihepatectomy 
ean be performed. It is of great importance to remove a large amount of 
normal hepatic tissue around the tumor, preferably by means of hepatic lobec- 
tomy rather than enucleation or partial resection. 

Since the first case of left hepatic lobectomy reported by Keen’ in 1899, 
the principle of performing hepatic lobectomy for tumors has been advanced. 
During the last 10 years right hepatic lobectomy has been undertaken with 
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Fig. 10.—Photograph of the 6-month-old baby (Case 2) on the operating table just after 
the right hemihepatectomy. A transverse incision is seen in the upper abdomen, which is 
primarily closed. 





Fig. 11.—Gross appearance of the right lobe of the liver in Case 2. There is a massive 
tumor with numerous solitary umbilicated protuberances, some of which appear hemorrhagic, 
softening in places. The cut surface reveals a stony, hard bonelike structure in central portion. 





Fig. 12..-The same patient on the thirtieth day after the operation. 
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increasing frequency for primary or metastatic malignant tumors and benign 
tumors of the liver, as evidenced by the reports of Wangensteen,’® Lortat-Jacob,® 
Clatworthy,* Brunshwig,’ ? Merscheimer,® Quattlebaum,’® Pack,’ *° and others. 

Primary hepatoma may be found in one of 3 forms which are described 
according to the gross appearance, (1) massive type, (2) nodular type, and 
(3) diffuse type. Of these, resectability is relatively more feasible in the 
massive type. The other types usually involve both lobes and thus make resec- 
tion impossible. For this reason, we hesitate to open the abdomen if the entire 
liver is seen to be diffusely enlarged with firm consistency or if hard nodules 
are palpated. In the massive type, the tumor is not infrequently still resectable 
even though the upper half of the abdomen has become almost entirely occupied 
by tumor. Consequently, resectability of the massive hepatoma cannot be de- 
termined merely by size. If the hepatoma is considered to be of the massive 
type and no distant metastasis is present, the next step is to investigate the 
location of the tumor. Roentgenologically, elevation of the right side of the 
diaphragm with marked displacement of the duodenal cap to the left side 
indicates that the hepatoma is located in the right lobe. The stomach is often 
not obviously displaced. A marked archlike displacement of the stomach to 
the left side by extrinsic compression without displacement of the duodenum 
and elevation of the right side of the diaphragm will indicate the presence of 
tumor in the left lobe of the liver. There is still justification for exploratory 
operation on patients with these signs. However, if the patient had concomitant 
marked jaundice, acholie stools, excessive ascites, and/or splenomegaly, resec- 
tion is usually not indicated, because we can anticipate that the tumor has 
involved the common bile duct or portal vein or has combined with liver cirrho- 
sis in the presence of the aforementioned signs. Also operation is not indicated 
if there is an extensive impairment of hepatie function. 

With regard to hepatectomy, we believe that our finger-fracture dissection 
technique is one of the most feasible, simplest, and safest techniques available 
at the present time. The understanding of the intrahepatic anatomic structure 
and section plane is all this technique requires. We are convinced that the 
mattress suture is not reliable in the control of hemorrhage and bile leakage in 
eases of massive hepatie resection because the liver tissue is too friable for 
maintenance of a sufficiently tight ligation. On the other hand, the friability 
of the liver tissue facilitates separation of the tissue by the fingers. The vessels 
and ducts which cannot be easily fractured by the fingers can be identified, 
clamped, transected, and ligated individually. 

Primary hepatoma is commonly seen in patients between the ages of 40 and 
60. The second case included in this paper is quite unusual in that hepatoma 
occurred in a child only 6 months of age. In this ease, the histologie picture 
was that of liver cell carcinoma in association with focally calcified osteoid 
tissue and a number of epithelial pearl structures. Neoplasm of the liver in 
infants and young children is very rare, but primary liver cell carcinoma is 
the commonest form. 

In 1953, Bigelow and Wright,* listed the eases of 95 children with primary 
liver cell carcinoma. Gross> reported 18 cases of tumor of the liver from the 
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Childrens Hospital. Eleven of the 18 were primary hepatomas. The youngest 
patient in the series was a 2-day-old male who had a malignant tumor in the 
right lobe of the liver which was detected at the time of operation. In 1935, 
Singleton’ reported the case of a 17-day-old infant from whom a carcinoma of 
the liver had been excised. Packard and Stevenson’ reported the case of a 
13-month-old male in whom a malignant hepatoma of the right lobe of the liver 
had been enucleated. The infant had progressed fairly well for 3 years, then 
died with a recurrence. O’Sullivan,’® in 1951, reported a successful left hepatic 
lobectomy in a 5-year-old girl who had a hepatoma. In 1956, Clatworthy* dis- 
eussed the case of a 17-month-old white boy with primary hepatoma in the right 
lobe, in whom total right hepatectomy had been performed. The child survived 
the operation for 214 months. This is believed to be the first case in which 
total right hemihepatectomy was performed for primary carcinoma of the liver 
in an infant or child. In 1959, Silen and associates’® also reported a successful 
right hepatic lobectomy for primary hepatoma in a 6-month-old infant who sur- 
vived for 11 months after operation and died of widespread metastases from 
the hepatie carcinoma. 

The past surgical experiences with primary malignant tumor of the liver 
in young patients have left a dismal record. The 6-month-old baby reported 
here unfortunately died of possible recurrence 214 months after resection of 
the entire right lobe of the liver. Nevertheless, the uneventful operative course 
and rapid postoperative recovery of this infant, as well as of other patients, 
have demonstrated that our finger-fracture dissection technique is feasible in 
hemihepatectomy for tumors in either the right or left lobe of the liver. 


SUMMARY 


The operative technique employed in lobectomy of the liver is discussed 
and a newly proposed method of total hemihepatectomy by means of finger- 
fracture dissection of the liver tissue with individual ligation of the intrahepatic 
ductal structures is presented. 

In 2 patients with primary hepatoma arising from the right lobe the tumor 
was successfully excised by total right hemihepatectomy with our technique. 
The postoperative course in these 2 cases was uneventful and the patients were 
discharged on the fiftieth and the thirtieth postoperative day, respectively. 

The first patient, a 36-year-old man, has been followed for 7 months post- 
operatively, and is still enjoying his useful and healthy life. The second pa- 
tient was a 6-month-old female infant who died of possible recurrence 214 
months after right total hepatectomy. Although right hepatic lobectomy did 
not cure this baby, the case proved our method to be feasible in hepatectomy, 
even in infants. 
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THE CONTRIBUTION OF EXCESSIVE CONSUMPTION OF ALCOHOL 
TO THE DEVELOPMENT OF VARICOSE VEINS 


A RE-EVALUATION OF THE ROLE OF VALVULAR INCOMPETENCE AND SUGGESTIONS 
CONCERNING THE PossIBLE ROLE or INCREASED BLoop FLOW IN THE 
GENESIS OF VARICOSE VEINS 


H. Tanyou, M.D., Pomapeuputia, Pa. 
(From the Department of Physiology, Jefferson Medical College of Philadelphia) 


HE high incidence of varicose veins of the lower extremities in patients with 

portal cirrhosis has been reported.’ Emphasis has been placed on the fact 
that the varicosities in such patients may not necessarily result from direct 
mechanical interference with venous return since their presence often has been 
established many years before the development of ascites or the detection of 
cirrhosis. Because a large proportion of cirrhotic patients are known to consume 
aleohol in excessive quantities, the question has arisen of whether or not alcohol 
plays a role in the development of varicose veins. The present study was under- 
taken with known alcoholic subjects without evidence of liver disturbance as 
well as with known abstainers. 


MATERIAL AND METHOD 


Selection of Patients.*—One hundred and fourteen white male chronic al- 
coholics were examined for varicose veins. Their ages ranged from 35 to 81 
years, with a mean age of 50. The control group consisted of 60 white male 
abstainers. Their ages ranged from 35 to 89 years with a mean of 54. 

In the alcoholics, the weight ranged between 46 and 104 kilograms, with a 
mean of 73 kilograms. The weight variation in the control group was from 50 
to 136 kilograms, with a mean of 71 kilograms. The heights ranged between 
151 and 192 em. with a mean of 169 em. in the aleoholies, and 151 and 182 em. 
with a mean of 167 em. in the control group. 

Patients in the alcoholic group had consumed excessive quantities of aleohol 
over a period of from 1 to 61 years, or an average period of 23 years. Two- 
thirds of the individuals selected as control subjects claimed complete abstinence 
from alcohol throughout their lives while the remaining third had drunk minimal 
amounts on very infrequent occasions (perhaps 1 or 2 glasses of alcoholic 
beverage during an entire year). In many eases information given by the sub- 
ject could be verified through members of the family, friends, or previous ad- 
mission records. No individual with a questionable history of abstinence was 
included in the control group. Also excluded were patients with portal cirrhosis, 
hepatosplenomegaly, abnormal results of liver function tests, secondary varicose 
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*The data on alcoholics were accumulated at the Saul Clinic of_the St. Luke’s and Chil- 
dren’s Medical Center and Camden County_ Psychiatric Hospital. Data on abstainers were 
collected at the Jefferson Medical College Hospital of Philadelphia. 
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veins, past history of thrombophlebitis, or congestive heart failure. Women were 
excluded because of the prevalence of varicose veins which had resulted from 
pregnancy, as were patients with polycythemia because of the frequeney with 
which they develop varicose veins.* 

Procedures.—Clinieal examinations were made under adequate lighting 
conditions. The subject was nude in a standing position when examined for 
detection and classification of varicose veins. In 102 subjects, from both the 
aleoholiec and control groups with varicosities, the saphenous system was ex- 
amined for valvular incompetence by use of the Brodie-Trendelenburg test as 
deseribed and interpreted by Tunick.® 

Description of the Varicose Veins.—Although recognition of manifest vari- 
cose veins is seldom difficult, it was necessary to establish certain criteria for 
their classification. Simple ectasia of veins with uniform dilatation, though it 
may be one of the early manifestations of varicose veins, was not classified as a 
varicosity because of the difficulty in differentiating ectatie veins from normal 
distended veins. A vein was considered varicose only if it showed evidence of 
irregular widening, of multiple tortuosities, or of small dendritic ectasias. 

Classification of Subjects With Grossly Visible Varicose Veins.—A classifica- 
tion of each subject with varicose veins was made on the basis of the diameter 
of the largest varicose segment. Measurement was made by means of a thin 
plastic ruler placed lightly against the vein while the subject was standing. 
From the range of diameters of varicose veins found, 4 arbitrary grades were 
established. 

Grade I (simple venous telangiectasis): This group included subjects who 
had phlebectasias of a diameter under 1 mm. as the largest visible venous dila- 
tion in the lower limbs. 

Grade II (varicules): Subjects with varicosities with a diameter of from 
1 to less than 4 mm. were included. 

Grade III (medium-sized varicose veins): This group was composed of 
subjects with varicosities of from 4 to less than 10 mm. 

Grade IV (large varicose veins): Subjects with varicose veins with maxi- 
mum diameters of 10 mm. or more were included. 

RESULTS 

Distribution.—In both groups large varicose veins were limited to the legs 
and small arborescent varicules and linear telangiectasias were widespread. The 
latter were found over the inner and outer aspects of the ankles, both edges of 
the feet, the popliteal spaces, the inner and outer aspects of the legs and thighs, 
the lumbar region, the costal margins, the anterior chest wall, the skin over the 
manubrium sterni, and on the neck and face. Many alcoholic patients had, in 
addition to the generally known telangiectatie face, extensively vascular skin of 
the chest, legs, ankles, and feet. The legs were often covered with elongated, 
dilated, convoluted veins that formed vast networks of bloated venocapillary 
vessels (Fig. 1). 
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Incidence.—F ig. 2 shows the incidence of subjects with and without visible 
varicosities in both the aleoholic and control groups. Of the 114 alcoholics, 
93 per cent had varicose veins, varicules, and/or telangiectasias of the lower 
extremities while the corresponding value for the 60 control subjects was only 
55 per cent. This difference was statistically highly significant (probability of 
the chi square less than 0.001). If only the subjects with varicose veins are 





Fig. 1—A 5l-year-old patient with a history of excessive drinking and varicose veins. 
He stated that he had begun drinking in 1929, in the amounts of about 7 glasses of whiskey 
and 5 bottles of beer almost daily. He continued to consume varying quantities of alcohol up 
to the time of the examination in 1958. He first noticed the presence of varicose veins in 
1948 and has been operated on for them 3 times over the past 10 years. Note the associa- 
tion of the venous telangiectasia of the face with the telangiectasia and varicose veins of 


the lower limbs. 


considered, there was again a highly significant difference between the two 
groups (probability of chi square less than 0.001), since the control grovp had 
a far higher proportion of small (Grade 1) varices and a much lower proportion 
of large (Grade IV) varices than the aleoholic group. Thus, an abstainer was 
found to be less likely to have varicose veins than an aleoholie and, if he did 
have them, the veins were likely to be smaller than those of an aleoholie with 
varices. 

Kighty alcoholics (70 per cent) had telangicctatic manifestations on the 
face, over the manubrium sterni, costal margins, and on the other parts of the 
chest. Sixty-seven of them (58 per cent) had plain, linear telangiectasias and 
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13 (11 per cent) had nonpulsating spider-web manifestations. The number of 
the latter form of vascular anomaly ranged from 1 to 19 for each individual, 
with an average of 5. In the control group 17 subjects (28 per cent) had linear 
telangiectasias on the same topographic areas as the aleoholics. However, none 
of the control subjects had spider-web manifestations. 

In 54 alcoholics and 46 control patients liver function test results which 
indicated normal functions were available. Practically all (96 per cent) of the 
aleohclies, but only 33 per cent of the controls, had grossly visible varicosities. 
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Fig. 2.—Incidence of grossly visible varicose veins of the lower limbs in 114 alcoholics 


and 60 abstainers. Subjects with varicose veins are classified into 4 grades on the basis 
of the diameter of the largest varicose segment. 


Incidence of Valvular Incompetence in Varicose Veins.—Results on valvular 
function were obtained with the Brodie-Trendelenburg test in 80 aleoholies and 
22 control subjects. The incidence of valvular incompetence in patients in all 
4 grades is shown in Table I and Fig. 3. There was no evidence of saphenous 
incompetence in varicosities with diameters under 4 mm. Of a total of 102 
subjects with varicosities, only 40 (39 per cent) had deficient valves. Of these, 
28 had bilateral varicose veins with bilateral saphenous incompetence and 12 
had bilateral varicosities but unilateral incompetence. 









DISCUSSION 


In the accessible publications which concern the etiology of varicose veins, 
no mention is made of the possible role of excessive aleohol consumption. This 
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TABLE I. THE NUMBER OF PATIENTS WITH AND WITHOUT SAPHENOUS INCOMPETENCE IN THE 
102 SUBJECTS WITH VARICOSE VEINS GROUPED ACCORDING TO DIAMETER RANGE 


DIAMETER OF VARICOSE VEINS 




















SAPHENOUS FUNCTION <imm. | 1tT0<4MmM. | 4T0<10MmM. |10T0 <40 MM. 
Aleoholies 
Incompetent 0 0 20 16 
Competent 6 33 5 0 
Total 6 33 25 16 
Abstainers 
Incompetent 0 0 3 1 
Competent 9 8 1 0 
Total 9 8 4 1 
Both 
Incompetent 0 0 23 17 
Competent 15 41 6 0 
Total 15 4] 29 17 
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Fig. 3.—The relation of valvular incompetence to the width of varicose veins observed 
in the 102 subjects with grossly visible varicose veins. Note the absence of imcimpetent 
valves in varicosities with diameters of under 4 mm. and the progressive increase in the 
incidence of valvular incompetence from smaller varicosities toward larger ones. 


omission is particularly interesting in view of the high prevalence of varicose 
veins in alcoholic patients. Perhaps traditional overemphasis on the mechanical 
factors, to the neglect of the chemical ones, has obscured this correlation. 

Certainly, no venous incompetence was found in any of the patients with 
the smaller varicosities. This fact would seem to rule out the prevailing as- 
sumption that varices are caused primarily by saphenous insufficieney. The 
fact that valvular incompetence was common only in an advanced state of 
varices indicates that it is the result of excessive dilation. 
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The data presented here are principally of a statistical nature and whether 

or not a causal relationship exists remains to be shown. Evidently excessive 

consumption of alcohol is not the only cause of varicose veins, for this condition 
occurs among abstainers as well as alcoholics. 


The mechanism by which aleohol may produce varicose dilations is un- 
known. In the present study the frequent occurrence of varicose veins in al- 
coholics without detectable hepatic involvement would suggest that the vascular 
changes described here are not related to any liver disturbance. Capillaroscopic 
studies made in our department indicated that there is a demonstrable increase 
in the number of capillaries per unit of skin area in patients with varicose veins, 
as well as in cirrhotie and aleoholie patients.’ These new capillaries may serve 
as channels for the increased transport of blood from arteries to veins. The 
hemodynamic picture in chronic alcoholics with elevated cardiae output? re- 
sembles the state of hyperkinetic circulation seen in cases of arteriovenous 
fistula,’ in portal cirrhosis,? and in pregnaney.' Perhaps a shunt circulation, 
functional and/or anatomic, leading to inereased blood accumulation in the 
veins is the common denominator of the varicose manifestations observed in these 
eases. The frequent development of peripheral and esophageal varicosities in 
polyeythemia*® seems to further support the theory on the role of inereased 
blood volume as a cause of venous dilations. 


SUMMARY AND CONCLUSIONS 


1. The ineidence of varicose manifestations in 114 male alcoholics was com- 
pared with that in 60 abstainers used as control subjects. Of the alcoholics, 
93 per cent had varicose veins, varicules, and/or telangiectasias of the lower 
extremities while the corresponding value for the control subjects was only 55 
per cent. 

2. One hundred and two subjects were examined for saphenous competence 
by means of the Brodie-Trendelenburg test. None of the 56 patients with 
grossly visible varicose veins under 4 mm. in diameter showed evidence of 
valvular incompetence. Valvular incompetence appeared only in large varicose 
veins (in 87 per cent of 46 men with varicosities of 4 mm. and over). This 
indicates that saphenous incompetence is a subsequent result of advanced stage 
of varicosity rather than an initial cause. 

3. In view of the high incidence of varicose veins in chronic aleoholies, and 
in view of the absence of venous incompetence in small varicose veins, it seems 
reasonable to attribute varicose dilation in these men to possible arteriovenous 
shunt mechanisms caused by extensive vasodilation and new vessel formation at 
the peripheral vascular network. 

4. These observations would suggest the need for a search for other chemical 
substances of exogenous or endogenous origin as possible causes of varicose veins. 
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THE PERPLEXING DUODENAL DIVERTICULUM 


Tuomas W. Jones, M.D., anp K. ALVIN MERENDINO, M.D., SEATTLE, WASH. 
(From the Department of Surgery, University of Washington School of Medicine) 


N ATTEMPT to assess the significance of a duodenal diverticulum in a 
patient with upper abdominal symptoms is often a frustrating, tedious, and 
difficult experience. Recently such a problem arose when a patient was re- 
ferred to the surgical service with multiple gastrointestinal complaints and 
incidentally was found to have a duodenal diverticulum. 


CASE REPORT 


The patient, a 50-year-old white woman, first noted severe, gnawing, abdominal pain 
on the right side in November, 1957. It radiated to the back and to the right parascapular 
region. The pain was associated with vomitus of green material, jaundice, some diarrhea, 
light-colored stools, and dark urine. The jaundice subsided over a 3-week period, but the 
anorexia, vomiting, and diarrhea persisted for 1 month. From January to July there were 
4 additional attacks, similar to the first but lasting for shorter periods of time. One 
severe atack, 11 days prior to admission, lasted 8 days and was again associated with 
jaundice, dark urine, light stools, and diarrhea. This was the final episode that caused 
the patient to come to the hospital. The patient had a long history of peptic ulcer disease 
with burning pain in the epigastrium which was worst at night and which was relieved by 
ingestion of milk, cream, and antacids. She had suffered an acute perforation of a duodenal 
ulcer approximately 5 years prior to admission and had been treated by means of a subtotal 
gastric resection. She was relieved of her symptoms after the operation and remained 
asymptomatic until the present illness. Follow-up had been carried out in neurologic and 
psychiatric clinics because of her multiple complaints, but with no specific diagnosis other 
than a chronic anxiety state. 

On admission to the hospital, the patient appeared to be her stated age, was obese, 
in no acute distress, and was without evidence of jaundice. The entire physical examination 
showed nothing remarkable, except for a well-healed upper midline surgical scar and a 
slight degree of tenderness deep in the right upper quadrant of the abdomen. Blood pres- 
sure was 155/82 mm. Hg and the other vital signs were normal. 

Routine laboratory tests showed a normal hematocrit and white blood cell count. 
The urinalysis revealed 3 to 6 red blood cells and 5 to 10 white blood cells per high 
power field. Results of blood chemistry tests, including alkaline phophatase, total protein, 
albumin-globulin ratio, serum amylase, carbon dioxide combining power, chloride, sodium, and 
potassium determinations and a prothrombin time test, were all within normal limits. 

A cholecystogram taken on July 23, 1958, showed normal visualization of the gall 
bladder without stones. An upper gastrointestinal series taken on July 24, 1958, showed 
a normal gastric remnant with a Billroth I type of anastomosis and a diverticulum in the 
second portion of the duodenum which extended superiorly (Figs. 1 and 2). The fluoroscopist 
observed that ‘‘the stomach and duodenum filled well; however, there was a sudden spasm in 
the anastomotic site and some regurgitation, with a spontaneous complaint from the patient 
that this was like the symptoms she had been having.’’?’ Examination indicated that the 
duodenal diverticulum had filled at this same moment and the possibility of reflex spasm 
due to distention of the diverticulum was postulated, for it was only with emptying of the 
diverticulum that the anastomotic spasm decreased and the patient’s symptoms regressed. 
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Hospital Cowrse-—On July 25, 1958, the patient was operated upon. The abdomen 
was explored through a right subcostal incision. The second portion of the duodenum was 
mobilized and the diverticulum was seen on exploration. It was approximately 2 by 2.5 em., 
with a neck at the area of the confluence of the common bile duct and the duodenum. The 
common bile duct entered the neck of the diverticulum. The neck was 1.5 em. in diameter. 
The diverticulum itself was posterior medially in the region of the second portion of the 
duodenum and extended superiorly and posteriorly to the common bile duct, compressing 
the common bile duct between it and the head of the pancreas (Fig. 3). The gall bladder 
showed some thickening of the wall and some adhesions to the surrounding area, but there 
was no evidence of stones. The common duct was slightly dilated, but was also without 
stones. The pancreas was unremarkable. The duodenal diverticulum was resected with a 
vertical incision which removed the posterior wall of the common duct at its confluence with 
the duodenum (Fig. 4, 4 and B). Thus, on completion of the resection, there was a defect 
through the posterior wall of the distal common duct and the adjacent wall of the duodenum. 





oF. 


Pia, 1. Fig. 2. 


Fig. 1.—Upper gastrointestinal barium roentgenograms of our patient, which demonstrates 
the diverticulum in the second portion of the duodenum. 
Fig. 2—Same as Fig. 1, different view. 


The gall bladder was removed and a T-tube placed into the common bile duct, with 
a large distal limb which extended into the duodenum. The closure of the distal common 
bile duct and duodenum was facilitated by closure over the distal limb of the T-tube. A 
continuous No. 4-0 chromic catgut stitch for the mucosa and interrupted Lembert stitches of 4-0 
black silk for the submucosa and seromuscular layer were used. Prior to closure, the 
opening of the main pancreatic duct was visualized. It was established that the opening 
would not be infringed upon by the distal limb of the T-tube (Fig. 4, C). The post- 
operative T-tube cholangiograms showed the dye to flow freely through the common bile 
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DUODENUM RETRACTED 


Fig. 4.—A, Schematic anatomic diagram which illustrates the pathologic findings encoun- 
tered at operation after the “Kocher” mobilization of the duodenum. Note the posterior posi- 
tion of the diverticulum and its relationship to the common bile duct. B, Diagram of the 
confluences of the common bile duct and the duodenum after excision of the diverticulum 
C, Diagram which shows the closure and position of the common bile duct T-tube. 
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duct and into the duodenum (Fig. 5). The patient’s recovery was without complications, 
except for the development of a seroma in the deep fatty tissue of the subcutaneous wound. 

It has been 1% years since the operation and the patient has been free of any ab- 
dominal pain, jaundice, or other of her previous gastrointestinal complaints. 





Fig. 5.—Postoperative T-tube cholangiogram which shows decompression of the biliary tract 
and rapid egress of dye into the duodenum without evidence of duodenal leak. 


DISCUSSION 


In order to evaluate the problems presented by this patient with a duodenal 
diverticulum, we believed that a review of the literature on the subject would 
be helpful. To supplement this information, a study of 49 cases of duodenal 
diverticula seen at the King County Hospital over the past 10 years (1948 to 
1958) was also made. Our presentation of this material represents the results 
of our combined approach and we hope that the information gained may be 
helpful to clinicians presented with such problems. 

History.—Chomel" in 1710 is eredited with being the first to deseribe a 
duodenal diverticulum. In his ease, the diverticulum contained 22 biliary cal- 
euli. Morgagni,°° Sommering,’® Rahn,*° and Fleischmann?’ all described cases 
found at postmortem examination. 

Harley*’ in 1857 was the first to report on the subject in the English litera- 
ture. His case was that of an old man with a diverticulum halfway between the 
pylorus and the ampulla of Vater which contained a large calculus. Perry and 
Shaw*’ presented in the Guy’s Hospital Reports of 1893 the first critical analysis 
of a number of cases, based on autopsy records. 
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During the year 1893, Rosenthal’* published a ease of a 70-year-old woman 
who had developed jaundice and died. At autopsy an inflamed diverticulum 
the size of a walnut was found close to the ampulla of Vater. There was dilatation 
of the bile ducts and punctiform areas of fat necrosis were present in the pan- 
creas. Rosenthal postulated that the diverticulum had compressed the terminal 
portions of both the common bile duct and the duct of Wirsung. Up to 1908, 
there were fewer than 75 reported eases of diverticulosis of the duodenum. 
Bauer® in 1912 reported the first case of a patient operated upon for a sympto- 
matie diverticulum. His patient was a man, age 52, upon whom a gastro- 
jejunostomy was performed for persistent vomiting of unknown etiology. The 
patient died a few days after the operation and the only cause for his vomiting 
was the larger of 2 diverticula. These diverticula arose from the posterior wall 
of the duodenum near the ampulla of Vater which had compressed the bowel 
above it. Thus, the cases of Rosenthal and Bauer were the first two recorded 
instances of death due to complications of a duodenal diverticulum. Bauer 
operated upon his patient, but unknowingly, for this condition. 

Case’ was the first to publish an instance of diverticulosis of the duodenum 
diagnosed in a living patient by means of x-ray studies and the opaque meal. 
This great advance was followed rapidly by the report in 1915 by Forssell and 
Key,”® who made the preoperative diagnosis by means of x-ray studies and then 
successfully removed by operation a symptomatie diverticulum. 

In 1917, Ritchie and MeWhorter*? reviewed the literature and found 76 
authentic cases. Since then, an increasing number of duodenal diverticula have 
been diagnosed by x-ray examination. Next to the colon, the duodenum is the 
most common site for enteric diverticula.2®> However, the number requiring 
surgical treatment remains small. Two of the largest series reported have been 
those of Cattell and Mudge’® in 1952 with 25 eases, and Waugh and Johnson* 
in 1955 with 30 patients treated by operation. 

It is apparent that whereas duodenal diverticula can, on occasion, give rise 
to intra-abdominal symptoms, surgical intervention for this condition remains 
limited and has strict indications. 


Incidence.—The incidence of duodenal diverticula in the general population 
varies between 0.016 per cent to 22.0 per cent, depending upon whether the data 
are from autopsy material or x-ray examination. The data of various authors 
are summarized in Tables I and IT. 

It should be noted that the average incidence of duodenal diverticula found 
at autopsy is about 4 times the average incidence of those determined by x-ray 
examination (8.6 per cent and 1.73 per cent, respectively). 

Duodenal diverticula have been reported in infants, but are comparatively 
rare in patients under the age of 40 years and rapidly increase in incidence in 
patients over the age of 50 years. In part, this may be a reflection of the in- 
frequency of gastrointestinal x-ray examination in the young. The average age 
of the patient when diverticula are found varies from 50 years to 53.3 years. 
The average age in our series was 71.7 years. However, more patients in the 
geriatric age group are seen in this hospital than in most general hospitals. 
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TABLE I. DIVERTICULA FOUND AT AUTOPSY 























PERCENTAGE 
INCIDENCE OF 
NO. OF NO. OF DUODENAL DUODENAL 
AUTHOR YEAR AUTOPSYS DIVERTICULA DIVERTICULA* 
Schuppel 1880 45 7 15.5 
Rosenthal 1908 100 3 3.0 
Baldwin 1911 105 14 13.2 
Linsmayer 1914 1,367 45 ace 
Nagel 1925 900 26 2.2 
Odgers 1930 80 2 2.5 
Horton and 
Mueller 1933 216 11 5.09 
Grant 1935 133 15 11.3 
Ackerman 1943 50 i 22.0 
*Range of incidence—2.2 to 22.0 per cent. Average—8.6 per cent. 
TABLE II. DIvERTICULA FOUND BY X-RAY EXAMINATION 
PERCENTAGE 
INCIDENCE OF 
NO. OF X-RAY NO. OF DUODENAL DUODENAL 
AUTHOR YEAR EXAMINATIONS DIVERTICULUM DIVERTICULUM* 
Case 1920 6,847 85 1.2 
Andrews 1921 2,200 26 1.18 
Spriggs and 
Marxer 1926 1,000 38 3.8 
Cryderman 1927 770 40 5.19 
Larimore 1927 3,446 19 0.6 
Lemmel 1934 3,324 50 1.5 
Ranken and 
Martin 1934 72,715 111 0.016 
Beals 1937 1,887 45 2.2 
Edwards 1939 9,631 82 0.85 
Mahorner and 
Kisner 1947 4 0.5 
Feldman 1948 2.0 





*Range of incidence—0.016 to 5.19 per cent. Average—1.73 per cent. 


The sex distribution indicates the number of occurrences to be slightly 
greater in females than in males. Nagel,®* however, found a ratio of 12 males 
with diverticula to 8 females. Case’ found 40 per cent in males and 60 per cent 
in females, as did Weintraub,** who found 169 cases in females to 141 in males. 
In our series, 55 per cent were in females and 45 per cent in males (27 women 
and 22 men). 


Classification.—Classification is based upon the supposed origin of the di- 
verticula and is accepted by most modern authors. 

True congenital diverticula: The true congenital type are present from 
birth and are identical with the structure of the duodenum from which they 
arise. This type is rare. 

Primary diverticula (acquired): Primary diverticula are acquired hernial 
protrusions of certain layers of the duodenum, such as the mucosa, muscularis 
mucosae, and submucosa, through a localized weakness in the bowel wall. The 
weakened area may be due to congenital or anatomic causes and the true muscular 
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coat of the diverticula is either absent or grossly deficient (Figs. 2 and 6). 


Primary diverticula are the most common type. 

Secondary diverticula (pseudodiverticula): This type is invariably found 
in the first portion of the duodenum and are most commonly due to traction 
upon that portion from some other cause such as ulcer, cholecystitis, and so 
forth (Fig. 7). This is the second most common type. 


Fig. 6. 





Fig. 7. 


Fig. 6.—Typical primary type of duodenal diverticulum in the third portion of the 
duodenum, found in one of the patients during upper gastrointestinal barium x-ray 
Note the medial position along the concave portion of the duodenal loop. 

Fig. 7.—Typical secondary type or pseudodiverticula in the first portion of the duodenum 
secondary to a duodenal ulcer which was found in one of the patients during an upper gas- 
trointestinal barium x-ray series. Note the active peristaltic wave in the antrum. Many of 
the patients exhibit pylorospasm at fluoroscopy. 


series. 
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Etiology.—The true congenital and the primary acquired types of diver- 
ticula will be discussed together. Both of these types of diverticula are theoreti- 
cally due to congenital causes. Nagel® states, ‘‘ Whatever the time or the cause 
of their appearance, these diverticula are found on a developmental basis, as 
they occur at actual or potential congenital weak spots in the bowel wall.’’ 
Klebs*? first suggested that there was a relation between the points of entrance 
and exit of blood vessels and the sites of origin of diverticula. 

Fischer*® concluded that the mucosal hernia occurs along the path of the 
perivenous connective tissue sheath. Fleischmann*’ proposed that periarterial 
diverticula are due to a weakening of the bowel wall caused by the entrance of 
the common bile and Wirsung’s ducts. Linsmayer®? found pancreatic lobules 
in the wall of a diverticulum and also in the muscular and submucous coats of 
the duodenum near the ampulla of Vater in 3 young subjects. The duodenum 
otherwise was normal in each instance. He maintained that these aberrant 
bits of pancreatic tissue cause weak spots in the bowel wali which later in life 
may allow hernial protrusions to occur. 

Ackerman’ substantiated the theory of congenital weakness by demonstrat- 
ing that in all 50 of his specimens, the diverticula arose from the concave or 
mesenteric surface between the second and the fourth portions of the duodenum 
and thus corresponded to the areas of embryonic weakness in the bowel wall. 

Perry and Shaw®* suggested another possible mechanism for hernial pro- 
trusion through the congenital weak areas in the duodenum, namely, that the 
infraduodenal pressure due to the pylorus preventing reflux was greater than 
that in the remaining small bowel. Keith*t and Jach*! also suggested that 
chronic obstruction may be responsible in a number of cases. They postulated 
that visceroptosis produced partial obstruction of the third portion of the 
duodenum by the superior mesenteric vessels. 

Further evidence for the congenital theory has been advanced by Keibel 
and Mall,** who first called attention to the extraordinary activity of the 
duodenal epithelium after it has produced the hepatic and pancreatic outgrowths. 
It proliferates so quickly that the lumen of the bowel is occupied by a series of 
‘‘vaeuoles,’’ some of which produce bulges into the surrounding mesenchyme, 
thus producing definite diverticula.** ** *' The first portion of the duodenum 
is exempt from congenital diverticula on this basis because the mucous mem- 
brane, which eventually lines the first portion of the bowel, does not proliferate 
and vacuolize. The process begins just above the level of the emergence of the 
dorsal or the accessory pancreatic duet. By the same token, in the adult, plicae 
cireulares are first found at a distance of 1 to 2 inches from the pylorus, and at 
first they are very small and scattered. Possibly both of these facts may indicate 
an inherent difference between the activity of the epithelial growth in the first 
portion of the duodenum and that in the rest of the duodenum. 

Secondary diverticula: Secondary diverticula are due primarily to peptic 
ulceration or to traction from without. Those due to peptic duodenal ulceration 
are almost invariably found in the first portion of the duodenum. The traction 
type of diverticulum is caused by the contracting sear tissue which is adherent 
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to the wall of the bowel. For example, this type is found in certain cases of 
cholecystitis in which the gall bladder becomes adherent to the first or second 
part of the duodenum. When fibrotic shrinkage occurs, a small pouch of 
duodenum is pulled out by the retracting gall bladder. Nagel®* states that 
Robertson and Hargis measured the distance from the pylorus to the ampulla 
of Vater in a series of patients with duodenal ulcers and found the distance 
to be relatively shortened by centimeters. Thus, the anterior-superior border, 
where most ulcers occur, is shortened. Therefore, the lower border becomes 
redundant and favorable for the formation of diverticula. 


Pathologic Anatomy.—Duodenal diverticula may be single or multiple. 
According to Bockus," the solitary type is most common (90 per cent, 92 per 
cent in our series). As has been mentioned, the primary type never arise from 
the first portion of the duodenum, but are spread out between the second to 
fourth portions with 62 to 83 per cent seen in the second portion (62.5 per cent 
in our series). The majority are along the concave or mesenteric surface of the 
duodenum, always in close proximity to the common bile duct. Their openings 
into the bowel are close to the papilla with the fundus and body of the diver- 
ticulum extending behind, or even penetrating into, the pancreas. Because of 
the frequent occurrence of the duodenal diverticula in the region of Vater’s 
papilla, Letulle*® in 1899 christened them ‘‘diverticules perivateriens.’’ Eighty- 
eight per cent of diverticula in our series arose from the medial aspect of the 
duodenum, and only 4.0 per cent from the lateral surface (Fig. 8, A and B, and 
Table III). Other authors have quoted 66 to 86 per cent from the medial 
surface and 5 per cent from the lateral surface.*° 


TABLE III. ANATOMIC LOCATION OF DIVERTICULA* 











| NO. PERCENTAGE 

Portion of duodenum 

First 3 6.1 

Second 32 65.2 

Third 15 30.0 

Fourth 4 8.0 
Position.on duodenum 

Medial 43 87.7 

Lateral 3 4.0 

Anterior 11 22.4 

Posterior 4 8.0 





*Size varied between 1 by 0.5 cm. to 7.5 by 8.0 cm. 


The secondary or acquired type accounts for 1.6 to 20 per cent (6.1 per 
cent in our series) of all duodenal diverticula. They arise primarily from the 
first portion of the duodenum and are secondary to peptic ulcer and gall bladder 
disease (Figs. 7 and 8 and Table III). 

The usual primary type of diverticula are fragile and when dissected out 
from the areolar tissue which surrounds them they are collapsed, thin-walled, 
and consist of the mucous and submucous coats of the intestine with perhaps a 
few muscle fibers which gradually fade away as the flask-shaped fundus is 
reached. Their opening into the bowel varies in size and may be large enough 
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to admit the tip of a finger. There would seem, therefore, to be little hindrance 
to the entrance and exit of chyme although the deficiency of muscle fiber in the 
wall would favor stasis within the sae (Figs. 3 and 6).?8 


Signs and Symptoms.—There are no pathognomonic signs or symptoms and 
a diagnosis cannot be made solely upon elinical evidence. A diverticulum may 
be present and show no obvious ill effects. However, Spriggs feels that approxi- 
mately 50 per cent of patients will be symptomatic and the remaining patients 
will eventually develop symptoms as they grow older. When symptoms are 
present for any period of time they are often similar to those produced by 


A. Portion of 


duodenum 


















(30.0 %) 15 


B Position on duodenum 





posterior e——— anterior 





lateral —_——— medial 
Fig. 8.—Schematic anatomic diagram of the location and position of the diverticulum found 
in our patient. 

peptic ulcer, cholecystitis, or pancreatitis, and are in all probability due to 
pylorospasm, distention of the pouch, pressure effects, inflammation of the 
diverticulum, or to secondary effects on adjacent structures such as the pan- 
creas, common bile duct, stomach, or the duodenum itself. In the unusual in- 
stances when a diverticulum becomes acutely inflamed, the signs and symptoms 
will resemble those of acute retrocecal appendicitis, acute cholecystitis, or acute 
pancreatitis. 

Signs and symptoms observed are listed in order of decreasing frequency : 


1. Upper abdominal pain with variations is the most frequent complaint. 
It may be very sharp to cutting, gnawing, and cramping. The location of the 
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pain is in the epigastrium (most frequent site), or the right upper quadrant. 
About 50 per cent of patients have radiation of pain to the back and the para- 
seapular region. 

2. About 50 per cent of patients have postprandial pain which occurs 2 
to 4 hours after meals. 

3. Vague digestive disturbances, with belechings, bloating, feelings of dis- 
tention and flatulence are often present. 

4. Bleeding with melena is also encountered (usually because of peptic 
ulceration ). 

5. About 25 per cent of patients have weight loss up to 10 pounds or more. 

6. Nausea and vomiting are present in about 25 per cent of the cases (per- 
haps caused by reflex pylorospasm) . 

7. Diarrhea frequently oceurs before an attack. 

8. Tenderness on palpation in the region of the diverticulum is commonly 
present. 

In our series of 49 eases, there was 1 patient with definite signs and symp- 
toms (jaundice and abdominal pain) related to a diverticulum, and 4 other pa- 
tients with symptoms which suggested a relationship to the diverticulum. These 
4 were not operated upon because of other serious illness or age. This repre- 
sents an operation rate over the period of our study of 2.0 per cent (1 patient) 
and 5 symptomatie patients (10 per cent). 

Complications.—As MacLean*®® emphasized, the primary pathologic changes 
which oceur in a duodenal diverticulum do not differ from those which occur in 
the mucosa of any other part of the alimentary tract. 

Frank*® has categorized and summarized possible complications encountered, 
and we have added to his list. The complications of duodenal diverticula fall 
into two categories, (1) those with comparatively vague, general symptoms, and 
(2) those with definite signs and symptoms which clearly indicate the diver- 
ticulum as the cause of a serious abdominal catastrophe. 

The complications in the first category may produce the symptoms shown 


in Table IV. 


TABLE IV. COMPLICATIONS WITH VAGUE, GENERAL SYMPTOMS 














SYMPTOM | AUTHOR 
Symptoms simulating gall-bladder disease Bockus, Melville, and Hare and Cattell 
Symptoms simulating peptic uleer syndrome 3ockus, Edwards, Tanner and Benians, 
and Beals 
Flatulent dyspepsia Brown and Dokard and Cattell and Mudge 
Symptoms simulating colitis Schoen 





The complications in the second category may produce the signs and symp- 
toms shown in Table V. 

Despite the infrequeney with which symptoms related to duodenal diver- 
ticeula oeceur, the complications listed do arise and have been carefully recorded 
in the literature. Serious complications, though infrequent, are ccmmonly as- 
sociated with other intra-abdominal and, more specifically, upper gastrointes- 
tinal lesions. Thus, accurate assessment of the symptoms caused by a duodenal 
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TABLE V. COMPLICATIONS WITH DEFINITE SIGNS AND SYMPTOMS 











SYMPTOM | AUTHOR 
Obstruction of common bile duct Ackerman, Friedlaender, Ogilvie, and Behrend 
Jaundice Edwards, Morton, Nicholson, Delannoy and 


Tacquet, Behrend, Hare and Cattell, 
Wilbur, Wilkie, and Deucher 


Cholangitis Morton, Wheeler, and Ogilvie 

Acute or chronic pancreatitis Bockus, Edwards, Frentzel-Beyme, Grégoire, 
Morton, and Ogilvie 

Partial duodenal obstruction Ackerman, Bockus, Morton, Edwards, and 
Bauer 

Diverticulitis and peridiverticulitis Ackerman, Bockus, Browne and McHardy, 
Edwards, Friedlaender, Morton, and 
Wheeler 

Perforation Boland, Lockwood, and Lucinian 

Uleeration in diverticulum Bockus, Lahey and Marshall, and Weber 

Malignancy Mendillo and Koufman and Morris and 
Feldman 

Massive hemorrhage Bockus, Finney, Godard, Grégoire, and 
Herrington 

Fistula into common bile duct Delannoy and Tacquet 





diverticulum is very difficult and at times ‘‘perplexing.’’ This is well illustrated 
by our series, in which 69.3 per cent of our patients had associated organic dis- 
ease, 30 per cent with diverticulosis of the colon, 22.4 per cent with gall bladder 
disease, 20.4 per cent with ulcer disease, and 16.3 per cent with esophageal 
hiatus hernia (Table VI). Twenty per cent of our patients were also operated 


TABLE VI. ASSOCIATED LESIONS 











| NO. PERCENTAGE 
Diverticulosis of the colon 15 30.0 
Gall-bladder disease 11 22.4 
Peptic ulcer (stomach or duodenum) 10 20.4 
Esophageal hiatus hernia 8 16.3 
Multiple duodenal diverticula 4 8.0 
Esophageal diverticula 2 4.0 
Gastrie diverticula 1 2.0 





Note: 34 or 69.3 per cent of the total number of patients had associated pathologic 
findings with a combination of the above lesions. 


upon for other concomitant upper abdominal disease. The frequency of these 
associated conditions is summarized in Table VI and the number and type of 
operations performed are listed in Table VII. 


TABLE VII. OPERATIONS FOR ASSOCIATED LESIONS 











| NO. | PERCENTAGE 
Operations for peptic ulcer 5 10.2 
Operations for gall bladder . 3 6.1 
Operations for gall bladder with common 
2 5.1 


duct exploration 2 


Note: 10 or 20.4 per cent of the total number of patients had an operation for associated 
pathologic findings. 





Diagnosis —The diagnosis is made by elimination. There is no symptom 
complex pathognomonic of a duodenal diverticulum. The symptoms mimic 
those of almost. all important common diseases of the upper and lower ab- 
dominal organs. 
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Case and MacLean* emphasized the importance of tenderness on palpa- 
tion of the diverticulum during fluoroscopy as indicative of diverticulitis. Pre- 
operative diagnosis is invariably based on an upper gastrointestinal barium x-ray 
examination. Oehnell®* reported that 45 per cent of patients show some evidence 
of motor disturbance of the stomach and duodenum. He also found that 76 
per cent of patients may have some evidence of abnormal barium retention by 
the diverticulum. 

All other sourees of pathologie findings should be carefully sought and only 
after elimination of other more common causes of the patient’s symptoms should 
the duodenal diverticulum be implicated. It should again be stressed that symp- 
toms caused by a duodenal diverticulum may be found in more than 10 per cent 
of patients and that serious complications, though uncommon, do oceur. 


Treatment.—Diverticula which are asymptomatic are best left alone. Those 
which have mild symptoms should be treated symptomatically by medical meas- 
ures. If possible, the radiologist should determine during fluoroscopy the opti- 
mum position of the patient for dependent drainage of the diverticulum. Thus, 
the patient may assume this position after meals and whenever symptoms develop 
to achieve some relief of the discomfort. 

The assessment of symptoms in any one patient requires a thorough in- 
vestigation of other sources of pathologic findings which may account for the 
symptoms. The other sources may include almost any organ in the abdominal 
cavity. It is only after all other causes have been ruled out and after failure 
of medical management that the proper treatment should consist of surgical 
excision or, in other appropriate instances, inversion of the diverticula. 

Operative intervention is necessary in 1 to 10 per cent of the eases. The 
operative procedure most frequently used is isolation, primary resection, and 
closure (Figs. 2 and 3). The abdomen can be explored through an upper ab- 
dominal midline or right subcostal incision. The peritoneum along the right 
lateral aspect of the duodenum is incised and the duodenum mobilized, elevated, 
and rotated medially (Kocher maneuver, Fig. 4, 4). The diverticulum, if in 
the usual position, will be situated near the termination of the common bile 
duet and pancreatic ducts, and may be found adherent to the pancreas. It 
should be very earefully separated from the surrounding areolar tissue. If the 
neck of the diverticulum is small and away from the ampulla of Vater, a purse- 
string suture of fine black silk can be utilized for closure and reinforced with 
2 or 3 Lembert fine silk sutures. In certain cases, the mouth of the diverticulum 
is wide and after excision of the diverticulum a large residual defect remains. 
In such eases, the defect should be repaired at right angles to the long axis of 
the bowel by a 2-layer catgut and silk closure. 

Diverticula attached to the third or fourth portions of the duodenum can 
be approached through the posterior peritoneum beneath the mesocolon. Care 
should be taken to avoid the middle colic artery. In cases of inflammation or 
ulceration of the sac, the duodenum may be friable and suturing difficult. As a 
precautionary measure, both intra- and extraperitoneal drainage should be pro- 


vided. 
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The complications of the operation are those of operations elsewhere in the 

gastrointestinal tract. Leakage at the suture lines, however, is the most serious 

complication and remains the most formidable obstacle to removal. 

Cattell and Mudge*® in 1952 reported the cases of 25 patients treated by 
excision, with excellent results in 15, improvement in 4, and failure in 6. There 
were 2 deaths in the series due to leakage at the site of closure, a mortality rate 
of 8.0 per cent. 

Lewis” in 1921, Larimore and Graham*’ in 1927, and later Ferguson and 
Cameron*t in 1947, suggested inversion of the sae followed by repair of the 
muscle defect in the bowel wall through which the neck passed. The possible 
obstruction of the duodenal lumen was thought by the latter authors to be a 
purely theoretical objection to this method. They reported the eases of 5 pa- 
tients treated by inversion of the sae without complications. All patients were 
cured. 

In our series of 49 cases, there were 5 patients thought to have symptoms 
(10 per cent), and 1 patient was operated upon for removal of a diverticulum 
(2.0 per cent) with a good end result. 


SUMMARY 


This paper has reviewed the literature and our 10-year experience with 
the management of 49 patients with duodenal diverticula. A case of a sympto- 
matie diverticulum producing common bile duct compression and jaundice has 
been presented. The general characteristics of duodenal diverticula as encoun- 
tered in our series and as reported by others in the literature are summarized. 

1. The ineidence of duodenal diverticula varies from 0.016 to 22.0 per cent 
of individuals. The number increases with the age of the patients. 

2. The most common type of duodenal diverticulum is primary or acquired. 
They occur most commonly along the posterior medial aspect of the duodenal 
loop near the ampulla of Vater. 

3. About 10 per cent of duodenal diverticula may become symptomatic and 
can mimie any of the important diseases in the abdomen. 

4. In a patient with symptoms and with a duodenal diverticulum, all other 
more common lesions must be ruled out as the source of the symptoms. If no 
other lesion can be found and the symptoms are unrelieved by medical measures, 
surgical therapy is indicated. 

5. About 1 to 5 per cent of duodenal diverticula led to operation because 
of persistent intractable symptoms or, rarely, because of a serious complication 
secondary to pathologic changes in the diverticula or to pressure from the 
diverticula. 

6. The surgical procedure of choice appears to be resection of the diver- 
ticulum, although inversion of the sae may be preferable in situations when it 
is applicable. 

7. The mortality rate for resection varies between 5 and 10 per cent, and 
is usually due either to injury of the ampulla of Vater or to a duodenal fistula. 
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The radiologic interpretation of the cases in our series was carried out by Drs. George 


. Hadden and Robert F. Roedel of the King County Hospital, Seattle, Washington. 
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A SIMPLE, EFFECTIVE TONGUE-RELEASING PROCEDURE 
FOR THE “POSTCOMMANDO” PATIENT 


GrorGE S. SHarp, M.D., James T. HEtsper, M.D., AND 
JOHN W. Hazzet, D.D.S., PasapENna, CALIF. 


(From the Pasadena Tumor Institute) 


HE removal of an intraoral primary carcinoma, along with resection of the 

mandible and a radical neck dissection, has generally been termed a “com- 
mando” operation.” * *° During this procedure it is frequently necessary to 
suture the lateral border of the tongue to the buccal mucosa in order to obtain 
a good, solid closure of the oral cavity and to prevent the development of an 
orocutaneous fistula. This usually results in a partial immobilization of the 
tongue and considerable difficulty in both speaking and swallowing. A similar 
problem may be present after a hemiglossectomy, with resection of a portion of 
the floor of the mouth, in which the tongue is sutured to the gingival mucosa. 

In some patients, functional mobilization occurs spontaneously from the 
stretching and softening of the scar by the activity of the remaining portion of 
the tongue. However, in many eases, despite postoperative waiting periods, 
adequate mobilization does not take place and the patients continue to have 
impaired enunciation and difficulty in eating. Also, they are prevented from 
using a lower denture because of the lack of a sufficient buecolingual suleus on 
the involved side. 

In the past, many of the patients have undergone an intraoral skin graft® 
which usually requires one week of hospitalization and considerable added ex- 
pense. This procedure frequently increases the amount of sear tissue and, despite 
the enlarged surface, greater mobilization does not follow in a sufficient number 
of eases to merit its wide use. The patients are now considered for a releasing 
operation after a waiting period which we arbitrarily set at 6 months. <A 
simplified procedure without skin grafting has been devised. It is easily ac- 
complished in the office and has provided excellent results in 19 of the 20 pa- 
tients for whom it has been performed. 


MATERIAL 


This study included all current “posteommando” patients who had finished 
the 6-month waiting interval and were free of disease, plus a few older patients 
who were the first in the series. The group consisted of 20 patients in whom the 
primary tumor was located in the tongue, floor of the mouth, gingiva, or buccal 
mucosa (Fig. 1). Many had positive nodes and in some cases radiation treatment 
had failed. Seventeen had undergone a ‘‘commando’’ operation and 2 had been 
treated by partial glossectomy. The remaining patient had undergone “mar- 
ginal” resection. 
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PROCEDURE 


After the waiting interval, a dental consultation was arranged, at which 
time an impression was taken for an acrylic bite plate (Fig. 2, A). The area 
on the plate which would be in contact with the operative site was enlarged 
somewhat in order to provide separation. The patient was encouraged to wear 
this plate for 1 or 2 days prior to operation in order to find any pressure points 
that would need correction. 

In the office, the patient was placed in a semisitting position, with suction 
available, and prepared with aqueous Zephiran chloride. Two per cent procaine 
with adrenalin was then injected into the intraoral sear, with infiltration deep 


into the tissues. 





Fig. 1.—The patient prior to the procedure. Note particularly the upper extent of the scar 
where the tongue is attached to the cheek near the hard palate. 

One hand was used as a control on the outside of the cheek while an incision 
was made with a scalpel directly through the sear tissue and extended deep in- 
to the area, close to but not through the subeutaneous tissues of the skin. 
An attempt was made to place the incision directly through the sear in order 
to leave residual sear tissue on both sides. Bleeding vessels were caught and 
either ligated or desiccated. In this fashion a V-shaped operative site was 
opened, approximately 5 em. in length and from 2 to 4 em. in depth. 

After adequate hemostasis had been obtained, the previously prepared 
dental bite plate was fitted to the patient. It was modified with dental com- 
pounds in order to fill the opened incision completely. This was then covered 
with a dental surgical dressing* (Fig. 2, B) and the patient was instructed 

*Ward’s Surgical Dressing, Westward Dental Products Company, San Francisco, Calif 
The dressing consists of a powder and liquid which are mixed at the time of use and applied 


to the portion of the bite plate which contacts the raw surface. It contains zinc oxide, rosin, 
asbestos fibers, eugenol, essential oils, and other ingredients. 
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that it was imperative to leave the plate in place continuously for the first 36 
hours. Routine oral irrigations were prescribed 3 to 4 times daily, especially 
after eating. Pain and discomfort were relieved during the postoperative phase 
by the use of viscous Xylocaine or 2 per cent Pontocaine on the healing surfaces. 
This provided a topical anesthesia in the area and allowed the bite plate to be 
kept in place for 24 hours a day, except for cleaning intervals. 

The patient was checked frequently by the dentist and minor modifications, 
including change of surgical dressing material, were made while the wound was 
seen to epithelize in from the sides. This usually took from 2 to 3 weeks, after 





A, B. 


Fig. 2.—A, The undersurface of the bite plate. B, The bite plate with the surgical dressing 
in place. 





Fig. 3.—The patient after the procedure, with the dental bite plate in place. Note that the 
bite plate is “too large’ and causes the patient to have the mouth slightly open. 


which the bite plate was modified to provide equal bilateral tension on the oral 
structures (Fig. 3). The original incision was made somewhat deeper than the 


desired final result, since loss of some depth in the sulcus always occurs in spite 
of the moderate pressure provided by the bite plate. 
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A further waiting period of 2 to 3 weeks was allowed for the area to become 
less sensitive, after which the patient was considered for a permanent dental 
prosthesis. Despite the lack of bony support on the side operated upon, the 
patients were able to tolerate a somewhat modified lower denture. This in- 
creased the oral intake and markedly improved the mental outlook. Results 
with permanent prostheses have been the best in patients who have teeth on 
the contralateral side. However, even without these teeth there was consider- 
able improvement because of the sulcus created, and both types of patients have 
been well satisfied with the procedure. 

RESULTS 

Twenty patients have thus far been operated upon with this technique, and 
there has been definite improvement in each case. The patient was asked to 
protrude the tongue both before and after the procedure, and the degree of 
immediate increased mobilization could thus be determined. He was also re- 
quested to try to talk during and immediately after the operation to demon- 
strate whether or not enunciation was improved. Both results were usually 
seen at once, and in every instance the patient has been satisfied with the out- 
come. In other words, we have noted both subjective and objective improve- 
ment in all patients. 

In one ease, in which radiation had failed prior to the definitive operation, 
there was a delay in the proliferation of the mucosa after the mobilization pro- 
cedure. However, epithelization occurred after premature removal of the bite 
plate, and although considerable mobilization was lost, slight improvement was 
obtained. Routine prophylactic antibiotic therapy was discontinued after the 
third case in the series, and postoperative infections have not occurred in spite 
of the open-wound pressure technique. Originally we were concerned about the 
possibility of the creation of an orocutaneous fistula. However, this has not 
occurred, apparently because adequate scar tissue was formed as a result of 
the original operation. We have noted no real complications to the procedure 
and in the entire group there has been no recurrent disease anywhere within 
the operative area. 

SUMMARY 


A simple, easily performed office procedure has been devised to help the 
“postecommando” patient. It has (1) resulted in improvement in swallowing 
and in clarity of speech, and (2) enabled the patient to be fitted with a perma- 
nent dental prosthesis which appears to be well tolerated. Good results have 
been obtained in all patients. No complications have occurred. There has been 
no local recurrence of disease in any of the patients operated upon in this 
manner. 
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A STUDY OF PULMONARY VALVE AUTOTRANSPLANTATION 


RicHARp R. Lower, M.D.,* RayMonp C. Storer, D.V.M., AND 
NorMAN E. SHumway, M.D.,** Pato Auto, CALIr. 


(From the Department of Surgery, Stanford University School of Medicine) 


EVERAL clinical and experimental reports in the literature have indicated 

that free pulmonic regurgitation is surprisingly well tolerated by the human 

or canine heart.*-> 7 % 1%, 15-17 This observation suggested the possibility of the 

use of the pulmonary valve as an autologous replacement for some other irrep- 

arably damaged heart valve. First, however, the question of whether or not an 
autologous valve could survive as a free graft had to be answered. 

Valve homografts have been studied experimentally by several investi- 
gators." ® 8 1% 13% 14 Tike other homografts they usually fail, presumably because 
of the immunologic responses of the host. It has been suggested, nevertheless, 
that valve homografts might survive in an environment of functional need, that 
is, if used to correct valvular regurgitation. This concept was further explored 
in the second part of this study. 


METHOD 


Group I.—Thirty healthy adult mongrel dogs weighing 15 to 28 kilograms 
were selected for the first phase of this investigation. The operative procedure 
consisted of excision of the intact pulmonary valve with its annulus and a rim 
of right ventricle, and transplantation of the valve to the descending thoracic 
aorta. 

Each animal was anesthetized with intravenous pentobarbital sodium, and 
a left thoracotomy was performed through the fourth intercostal space. After 
heparinization, cannuias were introduced into the superior and inferior venae 
savae to divert venous blood to a rotating dise oxygenator.{ During total cardio- 
pulmonary bypass the animal was perfused with oxygenated blood via catheters 
in a femoral and a carotid artery. Anoxic cardioplegia was provided by clamp- 
ing the aorta and pulmonary artery through the transverse sinus. During the 
period of anoxia, selective hypothermia of the myocardium was produced by 
irrigation of the pericardial sae and surface of the heart with isotonic saline at 
approximately 4° C.'§ 

The pulmonary artery was first transected just distal to the valve com- 
missures. The right ventricle was incised transversely proximal to the base of 
the valve cusps and the entire valve with its annulus was dissected free of the 
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surrounding structures. A small rim of myocardium adjacent to the cusps was 
removed with the valve. Particular care was taken to avoid injury to the ad- 
herent aorta and to the coronary arteries which lie in proximity. Continuity 
was re-established between the right ventricular outflow tract and the transected 
pulmonary artery by insertion of a short segment of fresh aortic homograft. 
This reconstruction provided no valvular mechanism for blood leaving the right 
ventricle. 

At this point the aortic clamp was removed, restoring coronary flow, and 
the topical hypothermia was discontinued. The heart, which inevitably exhibited 
a barely perceptible, slow ventricular fibrillation during the period of anoxia, 
fibrillated more vigorously as the cardiac temperature returned to normal. 
After the injection of 1 ml. of saline containing 0.04 mg. of epinephrine into the 
left ventricular chamber, the heart was gently massaged and electrically 


defibrillated. 


Homologous Aorta 


C 











Homologous or 
autologous 
pulmonic valve 





Pulmon 


a 
valve 


autograft 




















Fig. 1.—A, Group I. The pulmonary valve is removed and transplanted to the desending 
aorta. A short segment of homologous aorta restores continuity between the right ventricle and 
pulmonary artery. B, Group II. The pulmonary valve is resected and is replaced by a fresh 
homologous valve. In Group III the normal valve is resected and returned to its normal posi- 


tion as an autologous graft. 


Circulatory bypass was continued with perfusion through the carotid and 
femoral arteries while the thoracic aorta was clamped and transected just distal 
to the left subclavian artery. The autogenous valve graft was then inserted in 
continuity with the cut ends of the aorta. Fig 1, A illustrates the completed 
transplantation. The operative technique has been described in greater detail 
in a previous publication." 

When the animals later died or were sacrificed, the grafts were examined 
for evidence of viability and sections were made for microscopic study. 
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Group II.—In an additional group of 10 dogs an attempt was made to 
examine critically the use of valve homografts. It would seem that the optimum 
opportunity for survival of a homologous valve would exist when the valve is 
used as an orthotopic graft, that is, when it is used in its normal anatomic and 
physiologic position. By the general technique described above, the pulmonary 
valve was completely excised in each of the 10 dogs and replaced with a fresh 
homograft valve taken from a donor dog of comparable size (Fig. 1, B). Nine 
dogs survived operation and were studied for periods of up to 10 months. 
Jatheterization of the right side of the heart was performed on 6 animals during 
the postoperative period and immediately prior to sacrifice. Pressures were re- 
corded with a Statham pressure transducer and an electronic recorder.* The 
homograft valves from all animals were examined for evidence of valve function 
and viability and sections were made for histologic study. 


Group IIT.—In 8 dogs the pulmonary valve was excised completely and then 
sutured in its normal position as an autologous graft. There were no operative 
deaths in this group, but 2 dogs subsequently died from hemothorax. The re- 
maining 6 dogs were studied for periods of up to 10 months. Cardiac catheter- 
ization was performed on 5 of the dogs prior to sacrifice. The valve specimens 
were examined for evidence of viability and sections were made for microscopic 
study. 

RESULTS 

Group I.—There was a high operative mortality rate while techniques were 
being developed. Twelve dogs survived operation, but 7 died within the first 
month from infection or delayed hemorrhage at the aortic suture line. The 5 
long-term survivors studied for up to 1 year postoperatively demonstrated that 
a free autologous valve graft will survive in the thoracic aorta. A summary of 
the findings in these 5 animals is presented in Table I. 

In each ease the cusps retained their thin, pliable characteristics (Fig. 2) 
and did not show gross or microscopic evidence of degeneration. The annulus 
appeared moderately dilated in 3 instances, and in these it was doubtful that 
the valve was completely competent under systemic pressures. Retrograde 
aortography was performed on 3 dogs prior to sacrifice by the injection of 50 
per cent Hypaque through a femoral artery catheter while the venae cavae were 
temporarily occluded. In one, the dye failed to regurgitate proximal to the 
valve, which showed that there was some degree of competence. In the others 
there was free reflux of the dye past the valve, which demonstrated a dilated 
annulus and incompetence of the valve eusps (Fig. 3). 

Four of the long-term survivors were normally active and showed no signs 
of failure of the right side of the heart or diminished exercise tolerance, despite 
absence of the pulmonary valve from its normal position. Simultaneous pressure 
tracings (Fig. 4) from the pulmonary artery and right ventricle confirmed the 
presence of free regurgitation in these animals by demonstrating the absence of 
a significant diastolic gradient. Selective angiocardiography also demonstrated 


*Photron 4-Channel Recorder, Photron Co., Cleveland, Ohio. 
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Number 


TABLE I. AUTOTRANSPLANTATION OF THE PULMONARY VALVE TO THE THORACIC AORTA 








DOG NO. | RESULT | COND:TION OF THE VALVE | OTHER FINDINGS 


1 Died, 2 mo. Normal cusps Pneumonia, moderate 
pulmonary stenosis 





2 Sacrificed, 24% mo. Normal cusps, annulus Mild pulmonary stenosis 
moderately dilated 


3 Sacrificed, 4 mo. Normal cusps Retrograde aortogram re- 
vealed competence of the 
valve transplant 


4 Sacrificed, 10 mo. Normal cusps, annulus Retrograde aortogram re- 
moderately dilated vealed incompetence of 
the valve transplant 
5 Sacrificed, 1 yr. Normal cusps except Valve incompetent on 
one slightly damaged retrograde aortography 
by a misplaced suture because of damaged cusp 








Fig. 2.—An autologous pulmonary valve 1 year after transplantation to the descending aorta. 


marked reflux of dye injected directly into the pulmonary artery (Fig. 5). The 
first dog listed in Table I ultimately developed pneumonia and congestive heart 
failure. At autopsy there was a rather marked pulmonary stenosis at the 
proximal suture line of the homograft used to restore continuity between the 
right ventricle and pulmonary artery. There was an associated right ventricular 
hypertrophy. The transplanted valve, however, appeared grossly normal with- 
out evidence of degeneration or infection. 

Histologically, the transplanted valves appeared to have retained, for the 
most part, a normal cellular architecture. The endothelial lining was intact, 
and the cusps appeared normal in thickness and cellularity. The myocardium, 
which had constituted the proximal border of the graft, was replaced with 
fibrous tissue. The annulus retained its normal appearance at the base of the 
cusps. Distally, the pulmonary artery portion of the graft was normal in ap- 
pearance except for slight thickening of the intima in some areas. Elastic 
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tissue stains showed the elastic fibers and smooth muscle components to be intact 
and in normal complement. In some specimens there was slight thickening of 
the intima at the base of the cusps and some thickening of the adventitia in the 
area of the anastomoses. There were occasional small calcium deposits in the 
vessel wall at the suture lines. 





Fig. 3.—Injection of contrast material into the distal aorta with temporary occlusion 
of the venae cavae demonstrates incompetence of the transplanted valve and mild dilatation of 
the annulus. 
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Fig. 4.—Simultaneous pressure tracings from the right ventricle and pulmonary artery 
demonstrate free pulmonic regurgitation in a dog from which the pulmonary valve had been 
removed 10 months previously. There is a moderate systolic gradient and no significant diastolic 
gradient. 
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Group II.—The results of orthotopic homotransplantation of the pulmonary 
valve are listed in ‘Table II. Nine dogs survived operation and appeared to 
convalesce normally. The first postoperative death occurred at 41 days. Cardiac 
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 pOG_NO. 


RESULT | 


AUTOPSY FINDINGS 





i 


~ 


3 


~“ 


9 


Sacrificed, 744 mo. 


Sacrificed, 10 mo, 


Died, 2 mo. 


Sacrificed, 144 mo. 


Died, 144 mo. 


Sacrificed, 4 mo. 


Operative death 


Sacrificed, 114 mo. 
Died, 5 mo. 


Sacrificed, 21%4 mo. 


Annulus markedly stenotic, cusps thickened and 
markedly retracted, microscopically graft re- 
placed with fibrous tissue, cusps acellular 


Annulus mildly stenotic, cusps thickened but mini- 
mally deformed, microscopically graft replaced 
with fibrous tissue and the cusps composed of 
amorphous collagen 


Annulus moderately stenotic, cusps thickened and 
retracted, intima ulcerated 


Cusps thickened and irregular, a few vegetations, 
microscopically replacement of the degenerating 
graft by fibrous tissue beginning, endocarditis 
of the cusps 


Cusps thickened and mildly retracted, pneumonia 


Annulus markedly stenotic, cusps thickened and 
retracted 


Annulus moderately stenotic, cusps thickened and 
retracted 


Annulus markedly stenotic, cusps thickened and 
markedly retracted 


Annulus moderately stenotic, cusps thickened but 
minimally deformed, microscopically most of 
graft replaced with fibrous tissue, cusp composed 
of acellular collagen 





Fig. 5.—Injection of contrast material into the main pulmonary artery demonstrates free 
reflux into the right ventricle in an animal from which the pulmonary valve had been removed 





! year previously. 
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catheterizations revealed that a marked systolic gradient across the pulmonary 
valve usually developed within 2 months. Pressures in the immediate post- 
operative period were normal with a systolic gradient of 5 mm. Hg or less. 





Fig. 6.—The heart removed from a dog in which a fresh homologous pulmonary valve had 
been implanted 71% months previously. Marked fibrosis and contracture of the annulus have 
occurred. 





Fig. 7.—Same homologous valve as in Fig. 6. The cusps are fibrotic and markedly retracted. 





Eventually right ventricular systolic pressures reached levels of 90 to 120 
mm. Hg. The presence of pulmonary stenosis was confirmed by the postmortem 
findings. The typical valve presented a contracted, fibrotic annulus (Fig. 6), and 
there was moderate to marked right ventricular hypertrophy. In most 
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instances the valve cusps (Fig. 7) were retracted and markedly thickened. In 2 
of the specimens from dogs, sacrificed at 214 and 10 months after operation, the 
cusps were thickened but minimally deformed. Microscopie sections, however, 
revealed that all homograft valves had undergone marked degenerative changes. 
The cusps of each valve were, for the most part, acellular and composed of 
amorphous collagenous tissue. The remainder of the transplant was in a varying 
stage of degeneration. The older transplants were completely replaced with 
fibrous tissue while the more recent grafts (114 to 2144 months) showed a few 
remaining pyknotie nuclei and areas of round cell infiltration. Even in the 
specimen examined 10 months after transplantation there were a few small 
seattered areas of plasma cell infiltrate. 

Group III.—The results of orthotopic autotransplantation are listed in 
Table III. Although most of the valves showed slight thickening of the cusps, 
they were not retracted or otherwise deformed as they were in the majority of 
the homografts (Fig. 8). Cardiae ecatheterizations revealed a mild pressure 
gradient across the valve of 10 to 20 mm. Hg in 3 of the animals and a gradient 
of 31 mm. Hg in 1 instance. Microscopie studies were in striking contrast to 
those made on the homografts. Although there was usually some searring at 
the proximal border, the cusps, annulus, and pulmonary artery portion demon- 
strated a normal cellular architecture and elastic stains showed intact elastic 
fibers. Histologic studies did not provide an explanation for the slight thicken- 
ing of the cusps seen in the autologous grafts (Group III), examined 7 to 10 
months after implantation. In contrast, the transplanted valves in Group I 
were grossly and microscopically of normal thickness. 


TABLE III. ORTHOTOPIC AUTOTRANSPLANTATION OF THE PULMONARY VALVE 








DOG NO. | RESULT | AUTOPSY FINDINGS 
1 Sacrificed, 10 mo. Cusps slightly thickened but with normal cellu- 
larity, mild scarring at base of the cusp, other- 
wise histologically normal 








2 Died, 1 mo. Pneumonia and empyema, valve normal 
Postoperative death Hemothorax 

4 Sacrificed, 2 mo. Slight scarring at base of the cusps, valve other- 
wise histologically normal 

5 Died, 2% mo. Pneumonia, annulus mildly stenotic, cusps normal 
except for small area of endocarditis 

6 Postoperative death Hemothorax 

7 Sacrificed, 74% mo. Slightly thickened cusps and moderate scarring at 
the base of the cusps, otherwise histologically 
normal 

8 Sacrificed, 7 mo. Slightly thickened cusps, valve histologically normal 
DISCUSSION 


These experiments demonstrate that the pulmonary valve will survive as 
a free graft when excised completely and returned to its original site or when 
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transplanted to the thoracic aorta. In contrast, replacement of the pulmonary 
valve with a fresh homograft results in degeneration of the valve cusps and 
fibrous contraction of the annulus. 

Several investigators have attempted to solve the problem of cardiac valve 
replacement by using homologous valve grafts. Bill and his associates' described 
the use of an aortic valve homograft in an extracardiae shunt between the left 
atrium and left ventricle of a dog surviving 4 months. The cusps of the valve 
graft were described as markedly shriveled and fibrotic. Hufnagel,® in his re- 
port on the plastic valvular prosthesis, mentioned attempts to implant 
homologous aortic valves in the descending aorta and also in a shunt from the 
left ventricle to the descending aorta. These experiments were abandoned be- 
cause of technical problems and also because of subsequent failure of the homo- 
grafts to function normally. Litwak and colleagues’® described a technique for 
replacement of a resected semilunar valve cusp with a homologous cusp. These 
grafted cusps retracted, became thickened, and were ineapable of normal 
function. 





' Fig. 8. An autologous pulmonary valve removed and returned to its normal position. The 
animal was sacrificed 10 months after operation. The cusps are slightly thickened but have not 
been deformed. 





Lam and co-workers® studied the use of fresh and preserved aortic valve 
homografts inserted into the descending aorta. In animals sacrificed later than 
1 month postoperatively, they observed shriveling of the cusps and occasionally 
thrombosis in the sinuses of Valsalva. Ultimately the cusps disappeared com- 
pletely. In a second series of animals with concomitantly induced aortie in- 
sufficiency, they tested the hypothesis that a valve homograft would be more 
likely to survive if there was a physiologie “need” for the valve to function. 
They gained the impression that under these conditions the grafts did show an 
increased tendency to survive despite the fact that spontaneous correction of the 
aortic insufficiency was observed in animals surviving for more than 1 month. 

They postulated that if the insufficiency had persisted, the homografts might 
have survived indefinitely. Our experience, however, does not support this 
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hypothesis and is more in agreement with current immunologic concepts. 
Despite placement of the homografts in their normal anatomic position, gross or 
microscopic degeneration of the valves oceurred in all instances. 

Murray'® 1+ has reported experience with valve homografts quite to the 
contrary of that of the authors cited. He found aortic valve homografts in dogs 
to function well for periods of up to 914 months. The valve cusps were de- 
scribed as showing “striking changes under the microscope,” yet appearing 
grossly normal in texture and function. He further briefly described the use 
of aortic valve homografts in 3 patients with aortic insufficiency and in one with 
mitral insufficiency. Evidence was presented which indicated that in 1 patient 
the valve homograft was functioning in the aorta 4 years after implantation. 


The clinical application of autologous pulmonary valve transplantation 
must be predicated on the hypothesis that the pulmonary valve is expendable. 
At present the hemodynamie significance of free pulmonary regurgitation is not 
completely known. As more cases are uncovered at cardiac catheterization and 
produced surgically, our knowledge of this lesion increases. We do not attempt 
a complete review of the literature on this subject, but we will mention some of 
the significant observations. 

Experimental complete insufficiency of the pulmonary valve by cusp re- 
section has been reported by several investigators.* * 71% 17 It is noteworthy 
that in all of the data reported in these publications only 1 dog with this lesion 
was mentioned which demonstrated failure of the right side of the heart.’ 
Follow-up periods have ranged from 18 to 31 months and have ineluded normal 
pregnancies and periods of prolonged strenuous exercise. In general, after 
complete resection of the pulmonary valve cusps, dogs have been reported to ap- 
pear clinically normal and have not shown a decreased exercise tolerance. 

Several clinical reports of free pulmonary regurgitation have appeared in 
the recent literature.* ® '* 1° These case studies seem to indicate that pulmo- 
nary valvular insufficiency as an isolated lesion is well tolerated for long periods. 
It appears from some observations that superimposed pulmonary hypertension 
is poorly tolerated and leads to failure of the right side of the heart. After 
valvotomy for pulmonary stenosis, some patients have exhibited signs of pulmonic 
regurgitation and thus far have tolerated it well.? It will require prolonged 
observation of patients with this lesion to determine the exact significance. 

In our own series of animals without a pulmonary valve we observed no 
deleterious effects of pulmonic regurgitation. During a 1-year observation, the 
long-term survivors, with the exception of the animal which developed stenosis 
at the right ventricular outflow tract, displayed no evidence of diminished exer- 


cise tolerance or signs of cardiae failure. 


SUMMARY 


A technique has been developed for resection of the intact pulmonary valve 
and annulus. When returned to its original site or transplanted to the deseend- 
ing thoracic aorta as a free graft, it will survive and in general retain its normal 
strueture. Fresh homologous pulmonary valves inserted as orthotopic grafts in 
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most instances undergo marked degeneration. The evidence for the ex- 
pendability of the pulmonary valve and its possible use as an autologous graft 
are discussed. 

REFERENCES 


1, Bill, A. H., Jr., Peirce, E. C., and Gross, R. E.: Experimental Production of an Extra- 
cardiac Shunt Around the Mitral Valve, Arch. Surg. 60: 1114, 1950. 
2. Blount, 8S. G., Jr., van Elk, J., Balehum, O. J., and Swan, H.: Valvular Pulmonary 
Stenosis With Intact Ventricular Septum. Clinical and Physiologic Response to 
Open Valvuloplasty, Circulation 15: 814, 1957. 
3. Ellison, R. G., Brown, W. J., Jr., Hague, E. E., Jr., and Hamilton, W. F.: Physiologic 
Observations in Experimental Pulmonary Insufficiency, J. Thoracic Surg. 30: 633, 
1955. 
Fish, R. G., Takaro, T., and Crymes, T.: Prognostic Considerations in Primary Isolated 
Insufficiency of the Pulmonic Valve, New England J. Med. 261: 739, 1959. 
5. Fowler, N. O., and Duchesne, E. R.: Effect of Experimental Pulmonary Valvular In- 
sufficiency on the Circulation, J. Thoracic Surg. 35: 643, 1958. 

6. Hufnagel, C. A.: Aortic Plastic Valvular Prosthesis, Bull. Georgetown M. Center 4: 
128, 1951. 

7. Kay, J. H., and Thomas, V.: Experimental Production of Pulmonary Insufficiency, 
A. M. A. Arch. Surg. 69: 646, 1954. 

8. Lam, C. R., Aram, H. H., and Munnell, E. R.: An Experimental Study of Aortic Valve 
Homografts, Surg. Gynec. & Obst. 94: 129, 1952. 

9. Lendrum, B. L., and Shaffer, A. B.: Isolated Congenital Pulmonie Valvular Regurgita- 
tion, Am. Heart J. 57: 298, 1959. 

10, Litwak, R. S., Gadboys, H. L., Scott, G. B., and Ferrara, J. F.: Surgical Approach for 
Stenotic Lesions of the Semilunar Valves by Excision and Cusp Replacement 
Under Direct Vision, J. Thoracic Surg. 24: 165, 1952. 

11. Lower, R. R., Stofer, R. C., and Shumway, N. E.: Autotransplantation of the Pulmonic 
Valve Into the Aorta, J. Thoracic Surg. 39: 680, 1960. 

12. Morton, R. F., and Stern, T. N.: Isolated Pulmonie Valvular Regurgitation, Circula- 
tion 14: 1069, 1956. 

13. Murray, G.: Aortic Valve Transplants, Angiology 11: 99, 1960. 

14. Murray, G.: Homologous Aortic-Valve-Segment Transplants as Surgical Treatment 
for Aortic and Mitral Insufficiency, Angiology 7: 466, 1956. 

15. Olesen, K. H., and Fabricius, J.: Pulmonie Valvular Regurgitation During Twenty- 
Seven Years After Gonorrheal Endocarditis, Am. Heart J. 52: 791, 1956. 

16. Padhi, R. K., and Lynn, R. B.: Experimental Study on Partial and Total Pulmonary 
Valvectomy, Angiology 10: 148, 1959. 

17. Ratcliffe, J. W., Hurt, R. L., Belmonte, B., and Gerbode, F.: The Physiologie Effects 
of Experimental Total Pulmonary Insufficiency, SuRGERY 41: 43, 1957. 

18. Shumway, N. E., Lower, R. R., and Stofer, R. C.: Selective Hypothermia of the 
Heart in Anoxic Cardiac Arrest, Surg. Gynec. & Obst. 109: 750, 1959. 


~ 

















Pediatric Surgery 








CONDUCTED BY MARK M. RavitcH, M.D. 








NEUROBLASTOMA: 10 YEARS’ EXPERIENCE 


KYLE W. CHapMAN, M.D., ANp ALFRED SHERIDAN, M.D., 
SEATTLE, WASH. 


(From the Children’s Orthopedic Hospital and the Department of Surgery, University of 
Washington Medical School) 


URING the past 10 years at Children’s Orthopedic Hospital 33 patients 

with neuroblastoma have been treated (Table I). Follow-up was carried 
out for 14 months or longer. We fully recognize that this series, although as 
large as many other series reported,” * °-° is still too small to provide a basis for 
any final conclusions. However, we have made several interesting observations 
which may help to answer some of the perplexing questions about this unusual 
form of malignancy. 

Neuroblastoma is not a common disease entity, for during the 10-year 
period only 33 cases were found among nearly 46,000 patients admitted, or 
1 case in every 1,400 patients. 

Pathologically, neuroblastoma is one of three related tumors which arise 
from the embryonal cells of the sympathetic nervous system. Neuroblastoma is 
the immature malignant form, sometimes called sympathicoblastoma and 
sympathicogonioma. Ganglioneuroma is a mature benign form and ganglio- 
neuroblastoma is an intermediary or transitional form with malignant charac- 
teristics. Horn, Koop, and Kiesewetter* have shown that there is a relationship 
between the degree of differentiation and the survival rate, namely, that there is 
a better chance for survival if the tumor is well differentiated. 

This study is confined to neuroblastoma and ganglioneuroblastoma, both of 
which will be referred to as neuroblastoma. There were only 2 patients with 
ganglioneuroma treated during the 10-year period, both of whom are living and 
well. 

Grossly, the tumors have an irregular, coarsely lobular, or nubby surface, 
often with local areas of degeneration and calcification (Fig. 1). Fig. 2 shows 
the usual microscopic appearance with the characteristic small uniform cells in 
a highly vaseular field, frequently arranged in rosette formations. When present, 
this appearance is a diagnostic feature. 

Characteristically, neuroblastomas invade locally and metastasize widely. 
The impression may still exist that the small neuroblastoma in the adrenal gland 
with metastases to the liver, as first described by Pepper, or with metastases to 





Received for publication May 26, 1960. 
1101 








ery 


1960 


December, 


tERY 


PEDIATRIC SUR( 


1102 


‘Oul GC] 























ON “d * Bljitd 
‘OUl & ON es o WOISTOXY 
‘OUl | ON t 
‘OUL | ON 
“oul Cc ON 
“YM ON 
‘OU [ ON UOISIOXO [BVIJAC 
“OU F ON * Asdoig, 
‘OU F ON . Asdoig 
uotzB.10d0 
Ppuovvs 
104J8 
‘omg “IKE ON 9 [Bled 
‘OUL Z ON Asdotg 
‘Oul 9 ON dXO [VIJAVG 
"AA T ON Asdoig 
‘Oul 9g ON Asdoig 
‘our ¢ ON Asdorgy 
“YA | ON Asdoigy sy, 
‘Oul ¢ ON isdoig 
1k [ ON UOTSIOXO [VIPAB 
‘oul GC ON Asdoig 
‘oul ¢ ON Asdoig 
‘oul 9 ON Asdoig 
"YA g ON Asdoig 
“IM GC ON Asdoig 
‘oul OT SOX che “ UOISIOX 
‘oul OT SOx s Asdorg 
‘OUl 0Z SOX Asdoig 
"1k OT SO UOISIOXO [BIJAVG 
"IL 8 SOx UOISIOXO [BIJABG 
"14 6 SO SPplo1d}g UOISIOXY , 
"IL SOX SPl0194g . Asdorg 
"1h 5G SOx @ UOISIOXH 
"Ih F SOx * UWOISTOX 
"1X C SOx s UOISIOX 
AW. TVAIAYOS UdH.LO AVU-X NOLLVUAdO n 
TVAIAUOS | LNAWLVIUL 4 
I 
| 2 


| 
| 
' 


























SASVISVLAW 























“OUL & AG | ae 
"Ik HE W LW 
"Ik § W co: 
“IA ¥ iN ‘H‘d 
‘ow G] W "H ‘WN 
" "IA § uaIpV J ‘pW 
P "Ik YZ puxls [eudIpy | H ‘W 
"1k 9 [vouojptiodoajey a LEIPV si pee 
r "ak ) StAlod I 9886svV ‘SO 
UNOLB 
Ik TT 041.10d 0.1403 W ELGEZV te? 
. «& “IA QT pues [vudIpy W O6SSTV te 
‘OUl ZZ puvls [vUudIpy J ZOSFLV Pt 
. - "IA F puvls [vudIpy Ww LOZETV ‘S'S 
a @ "14 G uMOUyU Ly) é 99LTTV ‘S'S 
m "ak 9 puv[s [Bueipy dt og9gotv ‘£°0 
— ‘Ou Z puBls [BvudIpy W OTFOTV ‘g'r 
‘OUL g WNUTISBIPIT a TLE9Z "T'S 
"Ik YZ purls plyoied A $8393 “Yd 
‘1X G pues [eueipy W EE1GZ "TW 
- "1£6 puBl[s [vudIpy W FLOGZ —T'V 
% “OUL GZ SIA/9d x TPLPG ‘Wid 
m ‘OUL FI WNUTISBIPOTT W GOLFZ ‘A ‘H 
% % “YAM Q uMOUyU Ll) W PECs ‘Na 
% “OUl 8 400 W GE9TFV ‘SL 
‘ ‘OUL G UMOUYU LL) W 6LOTEV “ae 
mi ‘oul JT uMouyuy) W IZLG&Z vee | 
"Ad g WINUTSVIPITT W 169FZ MT 
“OUl GG UMNUTISBIPITT W celcv “UM 
‘oul ) pues [wuoIpy Ww SLZEV ‘o') 
% "YM 9 UMOUYU () I TE9ZEV ‘SM 
“Our QT WINUT}SBIPIT A C60L6V ‘Sd 
“OUL 6 STA[Pd A 60z2S6V “M'SM 
- "IX G puvls [vusipy a 90I6IV “M'‘W 
Qliceieieiasla SISONDVIG aLIS AUVWNIUd xas ‘ON LNALLVd 
= . Z < 2 %| LV aov IVLIdSOH 














IVLIdSOH CldadOHLUO S,NAYCTIIHO LV VNOLSVIG0ONNAN JO SASVO ‘I FIAVI, 

















Volume 48 CHAPMAN AND SHERIDAN: NEUROBLASTOMA 1103 
umber 





Fig. 1.—The gross appearance of a neuroblastoma. Note the characteristic irregular granular 
cut surface with the large lobular masses projecting from the periphery. 
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Fig. 2.—Microscopic view which shows the small uniform cells, their arrangement into rosette 
formations, and the vascularity of the tumor. (X480; reduced %.) 
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the retro-orbital area of the skull with proptosis, as first described by Hutchison, 
is the most common form of the disease. But such is not the ease, as Table IT 
illustrates. Examination of the sites of local invasion and metastases in our 
series of cases clearly indicates that the lymph nodes, soft tissue, and skeleton 
(not including the skull) are the most common sites. It is also obvious that ex- 
tensive soft tissue invasion was uniformly fatal. Finally, Table II indicates one 
of the features which makes neuroblastoma a unique tumor. There were 6 
survivors with metastases to the lymph nodes, the skeletal system, or the liver, 
who are alive and well after the surgical treatment of their primary tumor. One 
of the patients with metastasis to bone has previously been reported by O. W. 
Anderson.' To us, the fact that over one-half of our survivors had a distant 
metastasis is most intriguing. All those who had multiple sites of metastases at 
the time of the original diagnosis died. 


TABLE II. METASTASES AND LOCAL INVASION 
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Lymph nodes 

Soft tissues 

Skeleton (not including skull) 
Liver 

Central nervous system 

Lung 
Skull 
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There are 2 other fascinating aspects which set neuroblastoma apart from 
other malignant tumors. First, complete excision of the primary tumor has 
led to regression and disappearance of the metastases, with survival in 3 out of 
4 instances. Second, partial excision or even biopsy of the primary tumor, 
which left a viable tumor, resulted in 5 survivals in 26 eases, or slightly under 
20 per cent. We are unaware of any other malignant tumor which can be 
influeneed in this manner. 


ANALYSIS OF CASES 


Before briefly analyzing our results, we should explain that we have con- 
sidered a 14-month survival time in infants and children to be equivalent to a 5- 
year survival in adults. Originally, Dr. Koop,‘ at Children’s Hospital in Phila- 
delphia, observed that in his series of 44 patients with neuroblastoma those who 
did not survive died within 14 months, with one exception. Since that time, 
other authors have observed the reliability of this time limit. Our experience 
with long-term follow-up also substantiates it. 

In our series, one patient was untreated and the disease was discovered at 
autopsy. In the remaining 32 patients with follow-up periods of from at least 14 
months to 10 vears or until death, there was a survival rate of 31.3 per cent. This 
agrees favorably with the rates in series reported by Horn and Koop’ (39 per 
cent), Reiquam and associates’ (28 per cent). Phillips’ reported a 22.6 per cent 
3-year survival rate in 155 patients in a combination of 2 other series with his. 

Operation alone was performed on 13 patients, with 4 survivors, a rate of 30.7 
per cent. Operation plus x-ray therapy was employed in 19 patients with 6 
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survivors, a rate of 31.5 per cent (Table III). In those eases in which x-ray 
therapy was used in addition to operation, the survival rate was no better than 
with operation alone. It should be pointed out that x-ray therapy was used in 
some of the “favorable” cases, in which the tumor was completely excised, as 
well as in some of the “unfavorable” ones. Furthermore, 3 of the 4 survivors 
who were treated by operation only had “unfavorable” tumors which could only 
be biopsied or partially excised. All 32 patients were operated upon, if for no 
other reason than to obtain a biopsy specimen and establish a diagnosis. In 
most instances, biopsy necessitated exploratory laparotomy. Analysis of the 
survival rate after biopsy or partial or complete excision is given in Table IV. 
It is apparent from this table that the highest cure rate is obtained when tumors 
ean be completely excised. Even with partial excision the cure rate is higher 
than with biopsy alone. 


TABLE III. METHOD oF TREATMENT 














TREATMENT | NO.OF CASES | NO.OF SURVIVORS | % SURVIVAL 
Operation 13 4 30.7 
Operation and x-ray 19 6 31.5 
Total 32 10 31.3 





TABLE IV. RESULTS OF SURGICAL TREATMENT IN 32 CASES 











PROCEDURE | NO.OFCASES | NO.OF SURVIVORS | % SURVIVAL 
Biopsy 18 3 16.6 
Partial excision 8 2 25.0 
Complete excision 6 5 83.3 





In an effort to understand better the peculiar behavior of neuroblastomas, 
we have analyzed all patients in terms of age, sex, and site of the primary tumor. 
The average age of our survivors was under 2 years, when the diagnosis was 
established, and the average age of nonsurvivors was 4 years. Sex was an ap- 
parently insignificant factor. There were 18 males and 14 females. The site 
of the primary tumor does seem to affect the survival rate. The adrenal gland 
and retroperitoneal areas were the most common sites and in such eases prog- 
nosis was poor. However, 3 of 6 patients with mediastinal tumors survived. A 
few of our patients have received cortisone, ACTH, and vitamin B,,’° as adjuncts 
in treatment. The influence, if any, has not yet been appraised. As a result 
of our study we, like others, have thought speculatively about the mysterious, 
unknown factors which basically control the neuroblastoma and cause it to 
regress after surgical insult without complete removal. Again, like others, we 
have wondered about the possibility of some hormone influence, enzyme mecha- 
nism, or antigenic factor which might affect these tumors. 


SUMMARY AND CONCLUSIONS 


Neuroblastoma is a unique malignant tumor, primarily in children, which 
fails to follow the more usual patterns of malignant disease. At the present 
time, the surgical approach provides a 31 per cent survival rate which is not 
materially increased with the addition of x-ray therapy. 
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FIBROUS DYSPLASIA (OSSIFYING FIBROMA) OF THE MAXILLA 
IN A CHILD 


CasE REPoRT AND DISCUSSION 


Marvin M. Romspaui, M.D., Haroutp R. Sranuey, D.D.S., M.S., AND 
Rospert R. Smiru, M.D., Beruespa, Mp. 
(From the Surgery Branch, National Cancer Institute, and the Clinical Investigations Branch, 


National Institute of Dental Research, of the National Institutes of Health, United States 
Public Health Service, Department of Health, Education, and Welfare) 


HILE fibrous dysplasia is a commonly seen skeletal lesion, its occurrence 

in jaw bones is rare and presents problems relative to origin and manage- 
ment. This report concerns a child with this disorder of the maxillae. 
Discussions of fibrous dysplasia contain different opinions about its etiology 
and pathogenesis.’ MeCune and Bruch” and Albright and associates’ in 1937 
reported on the association of 3 characteristics of patients with fibrous dys- 
plasia; (1) skin pigmentation, (2) certain endocrine abnormalities (especially 
precocious sexual development in female patients), and (3) widespread skeletal 
alterations. Ip 33, the distinctive skeletal changes were described by Lichten- 
stein,’? who . a‘ed the term ‘‘polyostotie fibrous dysplasia.’’ It soon be- 
came apparent -bat in many patients only a single bone was involved. Con- 
sequently, in 1942, Lichtenstein and Jaffe’® expressed the opinion that the 
disease was a developmental anomaly in which skeletal changes are common to 
all cases and various extraskeletal aberrations may or may not be present. 
In most instances, involvement of the skeleton is limited to one or, at most, a 
small number of bones and is not associated with detectable cutaneous pigmen- 
tation or sexual precocity.'° 

Some investigators do not agree with the thesis of Lichtenstein and Jaffe 
that monostotiec and polyostotic forms of fibrous dysplasia are tumors which 
originate in developmental tissue and that these two forms are manifestations 
of the same disease. Some regard the monostotie form as a reparative reaction 
to trauma.*° Histochemical studies suggest that fibrous dysplasia may be an 
exaggerated response of fibroblasts and osteoblasts to an unknown stimulus.* 

Fibrous dysplasia characteristically begins in the bone marrow as a replace- 
ment by fibrous tissue which may be either highly vaseular and cellular or pre- 
dominantly collagenous. There may be resorption of bone or cystic degeneration 
of the dysplastic tissue. The osteoid tissue present may become partially cal- 
cified.‘2 Although an affected bone may retain its original contour, it is often 
distorted and expanded by the yielding of the eroded cortex adjacent to the 
dysplastic fibrous tissue which results from internal pressure. On a roentgeno- 
gram the area of fibrous dysplasia may appear cystic, multilocular, or finely 


mottled. 74 
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Cases of fibrous dysplasia of the jaws have been described by Phemister 
and Grimson’® and Berger and Jaffe.2 It is thought that the fibro-osseous 
lesions of the maxilla and mandible are elcesely analogous to the lesions of 
fibrous dysplasia found in the bones of the limbs and trunk.® ?* *° The opinion 
has been expressed that some types of ‘‘leontiasis ossea’’ are fibrous dysplasia 
of the bones of the skull.*!. Fibrous dysplasia of the jaws has been separated 
pathologically into 3 stages according to the correlation of the growth potential 
with the proliferating, differentiating, and maturative capabilities of the lesion.® 
However, these stages may coexist in the same lesion. The intramembranous 
origin of the jaw bones and the presence of the odontogenic apparatus may 
affect the course and appearance of fibrous dysplasia of the jaws. Some fibro- 
osseous lesions of the jaw have a pattern suggestive of osteocementum instead 
of bone, and it is thought that such lesions arise from a dysplasia of odonto- 
genie tissue of purely mesoblastic origin.” 

The only symptom of fibrous dysplasia of the craniofacial skeleton is the 
deformity caused by tumefaction. Functional disturbances are rare. Facial 
swellings may either remain stationary or enlarge slowly. The lesions are 
most often self-limiting and may regress and be replaced by normal bone. 
Rarely, fibrous dysplasia of the jaws may inerease rapidly, distort the 
mouth, and cause ulceration, thereby interfering with mastication, talking, 
and breathing.** 

Conservative surgical treatment is at present the accepted therapy. Com- 
plete or even partial resection of the tumor is considered adequate, especially 
in children, because the growth of the lesion may stop after puberty. 

This report describes the case of a 5-year-old boy with the facies of 
‘‘leontiasis ossea’’ and bilateral fibrous dysplasia of the maxillae. 

CASE REPORT 

A 5-year-old boy was admitted to the National Institutes of Health with a 1-year 
history of progressive asymptomatic swelling of the bones of the face. A submitted 
biopsy specimen was diagnosed as fibrous dysplasia. Past history showed that the patient’s 
mother was reported to have had a maxillary tumor which was discovered when she was 6 
years of age and which was characterized by exacerbations of growth, particularly during 
pregnancy. A roentgenogram taken 3 years before her death, at age 35 years, was reported 
to have shown chondrosarcoma of the left maxilla, but there was no histologic proof of 
the diagnosis. 

Physical examination of the boy showed severe deformity of the face of ‘‘leonine 
type’’ (Fig. 1). The tumors of the maxillae which displaced the maxillary, zygomatic, 
and nasal bones were firm, smooth, and nontender. The nasal passages were almost com- 
pletely obstructed by tumor. The oral cavity appeared normal with teeth firm and in 
good condition. No neurological defects were demonstrable, and there was no abnormality 
of the cutaneous pigmentation. Roentgenograms showed bilateral, mottled, partially calcified 
tumors of the nose and maxillae which extended posteriorly into the maxillary antra 
(Fig. 2). On laminagrams the anterior walls of the maxillary antra appeared eroded and 
there was elevation of the anterior portions of the orbital floors without apparent intraorbital 
extension. Serum calcium, phosphorus, alkaline phosphatase, and acid phosphatase values 
were within normal limits. 

At the initial operation, a Weber-Fergusson incision was made from the midline of the 
upper lip to the inner canthus of the left eye. The full-thickness cheek flap was reflected 
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Number 


laterally to expose the underlying spongy tumor. The maxilla containing the tumor was 
then resected, with preservation of the portion of the alveolar ridge with tooth buds and 
the mucous membrane over the hard palate. The thinned bone of the medial and superior 
antral walls was included in the resected specimen. The operative defect was covered by a 
split-thickness skin graft over a Cornish wool stent. The cheek skin flap was sutured in 
place, and the packing removed through the nares. 





A, B. 


Fig. 1.—Preoperative photographs which show bilateral maxillary swellings which give atypical 
“leonine type” facies. 





Fig. 2.—Preoperative x-ray studies in Water’s position and lateral projection show bilateral 
expansile lesions with obliteration of both maxillary antra, 
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Two weeks later a similar procedure was performed on the opposite side. Primary 
wound healing without complication followed both procedures. After each resection the 
upper jaw on that side was easily movable, as were several teeth. Stabilization occurred 
within 2 months. 


PATHOLOGIC FINDINGS 


Gross Description—The surgical specimens from both maxillae were 
similar. The mass from the left side, the shape and approximately the size of 
a tennis ball, weighed 74 grams. The mass from the right side was ellipsoid 
with axes 7.0 em. in length. It contained the crown of a molar tooth. 

The inferior surface of the specimen from the right side was covered by 
a thin, smooth, fibrous capsule. The other surfaces of the tumor were bosselated 
and unencapsulated. The tumor was white, fibrous, gritty, and contained 
numerous ealcified spicules. Calcified tissue seemed more abundant toward the 
inferior parts of both specimens. All but one of the representative blocks were 
decalcified in 5 per cent formie acid. 

Microscopic Description.—The tumor was composed of irregular nests of 
whorled, cellular, fibrous tissue divided by fibrocollagenous septa. The cellular 
fibrous stroma contained foci of poorly mineralized osteoid tissue (Fig. 3). Col- 
lagenous septa frequently contained large, dilated, vascular channels. Fibrous 
stroma was mostly cellular in some areas. In other areas osteoid tissue was 
predominant. Sections from the block processed without decalcification per- 
mitted nonmineralized osteoid tissue to be distinguished from the mineralized 
portions. All stages of matrix development and degrees of calcification were 
observed. 

The nuclei of the fibroblastic cells of the tumor were large, oval, lightly 
stained, and vesicular. In regions of whorling, the cells were often bunched 
together, but no multinucleated cells were seen. The nuclei of cells near foei 
of osteoid tissue stained darker and were triangular or stellate. The stellate 
nuclei somewhat resembled osteocytes. Nucleoli were not prominent. Mitotic 
figures were frequently seen in the cellular areas. Only a few delicate strands 
of collagen fibers between the nuclei were demonstrable in the cellular areas 
by the Masson trichrome stain, but greater quantities of collagen fibers were 
seen near foci of osteoid tissue. The cellular areas appeared relatively avascular. 

Very small amounts of osteoid tissue were capable of calcification, for 
the von Kossa stain indicated not only droplets of calcified matrix, but even 
dustlike granules (Fig. 4). In osteoid foci, a central calcified zone was sur- 
rounded by a narrow border of osteoid tissue. Osteoblasts could be seen in 
some areas where there was a trabecular bony pattern. Predominantly, the 
cellular areas contained cells resembling osteoblasts in a disoriented matrix. 
Some lamellar bone was seen in the presence of oriented osteoblasts. 

Only one foeus of multinucleated giant cells which resembled osteoclasts 
was found, and it bore no relation to ealeified structures. 

In some sites calcified deposits remained as ‘‘droplets’’ or spherules 
rather than coalescing to form larger bodies with cellular inelusions. These 
deposits were more basophilic and resembled cementum or osteocementum 


(Fig. 5). 
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The ‘‘herringbone’’ pattern of bone undegoing rearrangement in the pres- 
ence of an expanding lesion was present at the periphery of the specimen. 
Osteoclasts were found in this situation. 





Fig. 4. 


Fig. 3.—A_ nondecalcified section. An island of cellular fibrous tissue is seen which 
contains several foci of osteoid tissue. Within each focus can be seen a slightly darker 
center which represents the mineralized portion. (Hematoxylin and eosin; 105, reduced \4.) 


Fig. 4.—A nondecalcified section. The solid black areas represent mineralization. Note 
the fine, dustlike granules (arrow) where mineralization initially occurs. The larger masses 
result from the coalescence of these finer deposits. (Von Kossa; X105; reduced \.) 


The tooth contained portions of an ameloblastie layer suggestive of in- 
complete erown formation. The root strueture extended slightly beyond the 
cementoenamel junction. The dental pulp appeared normal. The alveolar 
bone surrounding the base of the tooth was partly eroded by the tumor (Fig. 6). 
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Edematous and myxomatous changes were not observed in the tumor 

tissue. Neither cystic spaces, extravasated blood, hemosiderin, lipid degenera- 

tion, cartilage, nor foci of hematopoietic tissue were seen. A few perivascular 

infiltrates of chronic inflammatory cells were present. Fat stains produced 
negative results. The diagnosis was fibrous dysplasia (ossifying fibroma). 


Fig. 5. 





Fig. 6. 

Fig. 5.—A decalcified section. Note the obvious difference in character between these 
calcified deposits and those found in Fig. 4. Osteoclasts are lacking. (Masson; X117:; 
reduced 4.) 

Fig. 6.—A decalcified section. The root end of an apparently normal tooth is seen 


(P, dental pulp, D, dentine). The alveolar bone is undergoing resorption in the presence 
of the expanding lesion. Note the scalloped edge indicative of resorption (arrow). (Masson; 
x27; reduced 4.) 


CLINICAL COURSE 


A satisfactory cosmetic appearance was obtained (Fig. 7). Relatively small 
maxillary antra opened widely into the nasal cavity. There has been no clinical 
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A, B. 


Fig. 7.—Photographs taken 18 months after operation which demonstrate facial symmetry and 
profile. 





Fig. 8.—Lateral roentgenograms of skull taken 18 months postoperatively demonstrate absence 
of maxillary tumors and position of tooth buds. 
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evidence of residual tumor. The upper jaw was firm and functioned without 
limitation. In the 18 months since the operation there has been exfoliation of 
several deciduous teeth and the appearance of several permanent teeth. 

Skull x-ray studies and laminagrams taken 18 months after operation 
showed the absence of the maxillary masses, small sinuses, and persistent ob- 
literation of the middle portion of the floor of the orbit (Fig. 8). Loss of 
bony detail was evident. The maxillary teeth had migrated superiorly into 
the maxillae without proper alignment. There was no roentgenographic evi- 
dence of recurrent or metastatic disease. 

The patient is active and without cosmetie or functional impairment. 
Serum calcium, phosphorus, alkaline phosphatase, and acid phosphatase levels 
have remained normal. 


DISCUSSION 


The surgical management of 6 similar cases in which the upper jaw was 
involved have been reported by Phemister and Grimson,’® as well as 7 cases 


of lower jaw involvement and 1 case in which both jaws were involved. Com- 
plete surgical removal was performed for small or circumscribed lesions. 


When there was extensive involvement, partial excisions were performed to 
avoid jaw defects or disfigurement. Six patients who were treated during 
childhood or adolescence had follow-up periods ranging from 1 to 10 years 
without evidence of recurrence or progression of disease. Berger and Jaffe’ 
have reviewed biopsy reports of similar lesions from 4 patients, 12 to 21 years 
of age. In 3 patients with follow-up periods of 3, 6, and 15 years, respectively, 
there was no change and no further tumor development. 

Phemister and Grimson’? and Lichtenstein found no mitotic figures in 
their specimens, and Stout?® found mitotic figures to be extremely rare in 
fibrous dysplasia. According to Shafer, Hine, and Levy,”* in some instances 
mitotie activity of fibroblasts could be pronounced and should not be confused 
with malignant or atypical mitoses. Dahlin® considers mitotic figures to be 
indicative of actively proliferating lesions. 

Lichtenstein’® emphasized the lack of cellular atypia, but Stout?® found 
hyperchromatie bizarre nuclei in one of his cases, which he believed to be 
benign. Although the expansile growth and great destruction may make it 
appear malignant, fibrous dysplasia rarely takes a malignant course. Geschickter 
and Copeland® distinguished osteogenic sarcomas from fibrous dysplasia by the 
presence of malignant nuclei and atypical mitotic figures in the former. 
Sections from our specimens contained numerous mitotic figures, but no atypia 
or hyperchromatism. The lesion is thought to have been benign and actively 
proliferative. 

Several investigators’ *® 7° have described the presence of cysts and areas 
of degeneration within the tumor mass. In our ease there was no such ab- 
normality. The peculiar variation of calcified masses in tumors of the jaws 
has been noted by some authors. Schlumberger®*® pointed out that the spherical 
islets of osteoid tissue or new bone found in maxillary lesions may appear 
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quite different from those seen, for example, in lesions of the ribs. Geschickter 
and Copeland,* Smith and Zavaleta,?> and Dahlin® described them as psammoma- 
like bodies. Geschickter and Copeland said that they are seen in ossifying 
tumors of membranous bones. Their occurrence has not been reported in 
fibrosarcomas. Dahlin noted the similarity of the little spherical masses sur- 
rounded by the proliferating spindle cells to those seen in psammomatous 
meningiomas. In 1953 Jaffe’' also wrote that the pattern of the spherules was 
suggestive of osteocementum rather than osseous tissue. The ealeified bodies 
in our instance predominantly displayed the spherical characteristic initially, 
with coalescence of these spherules to form larger masses. 

Malignant change has been seen in several cases of the polyostotie dis- 
order® 7® in which the scapula, pelvis, and femur were involved. Sarcomas 
developed in bones containing lesions of fibrous dysplasia, but a causal re- 
lationship has not been established. Malignant transformation has not been 
observed either in the monostotie form of fibrous dysplasia‘’* or in fibrous dys- 
plasia of the jaw bones.**® 

Conservative surgical treatment is recommended, but it is important that 
resection be performed for an expanding lesion which is impinging on vital 
structures. Tumefaction of fibrous dysplasia on the floor of the orbit, close 
approximation of tumor to the hard palate, and maxillary sinus obstruction 
prompted surgical intervention in our ease. Because of the recognized be- 
havior of the process and the proximity to the orbit, teeth, and neighboring 
cranial bones, a specific attempt was not made to completely eradicate the disease. 

The rarity of fibrous dysplasia of the jaw bones and of lesions of this 
extent precludes conclusions regarding prognosis at this time. However, the 
patient has not developed evidence of recurrent disease during the 18 months 
since the operation. The patients in several previously reported cases also 
did not develop progressive disease during the follow-up periods. 


SUMMARY 


A ease of bilateral fibrous dysplasia of the maxillae is presented. Pertinent 
laboratory studies, surgical treatment, and pathologie description are discussed. 
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THE STORY OF PYLORIC STENOSIS 


Mark M. Ravircu, M.D., Bautrmore, Mp. 


|‘ MAY, 1903, in The Archives of Pediatrics, volume 20, page 355, there ap- 
peared a reprint of an old paper on pyloric stenosis, with the following 
footnote’ : 

Note by Professor William Osler,—‘‘Cautley and Dent in a recent 
paper (Lancet December 1902) state that the first record of this dis- 
ease which is now exciting a good deal of interest, dates back to 
1841. The report here given by Dr. Beardsley, of a very clearly and 
accurately deseribed case, is, I think, worth re-publishing. It appears 
in the earliest volume of Medical Transactions issued in this country, 
entitled—Cases and Observations by the Medical Society of New-Haven 
County, in the State of Connecticut, New Haven, 1788.’’ 


Cushing® states that Osler, apparently in preparation for an address at 
the centennial celebration of the New Haven Medical Society, familiarized 
himself in his characteristically thorough and humanistic way with the history 
of the Society, and encountered Beardsley’s report which he caused to be 
published in the Archives of Pediatrics. Osler had indeed come upon a fasci- 
nating volume. It was Cases and Observations by the Medical Society of New- 
Haven County, in the State of Connecticut (Fig. 1). 

The preface to the publication indicates the feeling of isolation which phy- 
sicians in the New World had in 1788, and their conscious need for exchang- 
ing information among themselves: 

A number of physicians in the city and county of New Haven, 
stimulated by the importance of the object, and the laudable example 
of the faculty in the various nations of Europe, and in some parts of 
America, formed a Society in the year 1784, for the purpose of im- 
proving themselves in Medical knowledge. 

The cases and observations, which have been exhibited to the 
Society, are given to the public, in the following sheets, who it is 
hoped will regard with a favourable eye, the first essay of this infant 
institution. All attempts to improve a science which is subservient 
to the dearest interests of humanity, must meet the approbation of 
every benevolent mind. Attempts of this nature are particularly nec- 
essary, and must be peculiarly useful, in an infant empire, where the 
seeds of science, though widely disseminated, are but just beginning 
to germinate. Their future growth and increase depend on the care 


1117 








SURGICAL HISTORY ae Surgery 
ecember, 1960 


1118 


and attention with which they are nurtured. To excite others to this 
laudable and salutary work, is one principal object of this publica- 
tion. It has not we presume proceeded from ineapacity, or a criminal 
inattention to the interests of humanity that the faculty in this ecoun- 
try have hitherto contributed so little to the general stock of Medical 
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Cover page of the publication of the Medical Society of New Haven, in which 
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Hezekiah Beasauinys report was. published. Certainly, posterity awards this 
a aie the Secretary of the Society, Dr. Samuel Darling, mentioned in the 
knowledge. In a widely extended country, at a distance from each 
other, it has not been in their power to unite their efforts in this noble 
pursuit. The late war brought many ingenious learned Physicians 
together from all parts of the continent, and the army formed them 
into a temporary society, whose unreserved communications have con- 
tributed to the improvement of Medical knowledge, and the establish- 
ment of a new and important era in the healing art. By this means 
the faculty have become more sensible of the importance of uniting 
their endeavours, and several Medical societies have been formed in 
different parts of the United States. Should similar institutions be- 
come general, and permanent, there is reason to hope that Medical 
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literature will soon be in as flourishing a state in this country as in 
any part of Europe. A spirit of emulation will take place, sloth and 
ignorance decline, and the art appear with dignity and lustre. Should 
this effort of the Society contribute in the smallest degree to effect 
those desirable ends, it will afford them ample satisfaction for their 
labour. 

This Society was formed on the most liberal and generous prin- 
ciples, and was designed first to lay a foundation for that unanimity 
and friendship which is essential to the dignity and usefulness of the 
profession; to accomplish which, they resolved secondly, to meet 
once in three months; thirdly, that in all cases where counsel is req- 
uisite they will assist each other without reserve; fourthly, that all 
reputable practitioners in the county, who have been in the practice 
for one year or more, may be admitted members; fifthly that they 
will communicate their observations on the air, seasons, and climate, 
with such discoveries as they may make in physic, surgery, botany 
or chemistry, and deliver faithful histories of the various diseases 
incident to the inhabitants of this country, with the mode of treat- 
ment and event in singular cases; sixthly, to open a correspondence 
with the Medical Societies in the neighbouring States and in Europe, 
for which purpose they have a standing committee of correspondence ; 
seventhly, to appoint a committee for the purpose of examining can- 
didates for the profession, and to give certificates to the deserving. 

In pursuance of these resolutions, the Society have punctually 
attended their meetings, examined and approved a number of candi- 
dates, many of whom bid fair to be ornaments to the profession: and 
of late they have made some advances towards the establishment of 
a fund, which promises permanency to the institution. 

Any communications which may tend to the advancement of the 
science, from gentlemen of the faculty in other parts of this and in 
the neighbouring states or elsewhere, will be thankfully received, and 
such as may be deemed worthy of publication preserved for a future 
volume. Such communications may be sent to the Seeretary,* or 
any other member of the Society, by whom they will be exhibited 
to the Society, and lodged on their files for future use. 


New Haven, June 14th, 1788 
*Dr. Samuel Darling 
Beardsley’s? paper (Fig. 2) was brief, as were most clinical communica- 
tions of the time, but the description is brilliantly clear. 


CONGENITAL HYPERTROPHIC STENOSIS OF THE PYLORUS 
Communicated by Doctor Hezekiah Beardsley 
Read April 2, 1788 


A child of Mr. Joel Grannis, a respectable farmer in the town of 
Southington; in the first week of its infancy, was attacked with a puking, 
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81 


given, and the whole according to the directions 
above, without any apparent difpolition to vom- 
it. Its operation was cathartic, and procured, 
within three hours from the firft dofe of the tart- 
ar, a difcharge of thirty two large worms of the 
round kind. Some of them meafured 8 and g 
inches in length, none, that I remember, fell 
fhort of four inches. The firft difcharge contain- 
ed twenty, which were forced into the anus in 
fuch a body, that the affiftants found it neceffary 
to relieve the child by the hand. Two difcharges 
more compleated the number, they were all alive 
and fquirming on the receiver. From the expul- 
fion of fuch a number of difagreeable tenants, 
every dyfenteric fymptom vanifhed, the tenfion 
of the abdomen and fever fubfided, and from 
that period a perfect recovery took place, without 
any further affiftance from medicine. 

Thus, gentlemen, without affuming any credit 
to myfelf, a happy and fpeedy iffue was, by acci- 
dent, obtained in the prefent alarming cafe, and 
by a medicine, which, in its operation, proved 
the moft active and powerful anthelmintic I had, 
or ever have met with in my practice ; curing, as 
Celfus fays, 

* Tuto, cito SF jucundo.” 

I moft fincerely with we could always be fo for- 
tunate in our prefcriptions, when we are right in 
our conjectures of the proximate caufe of difeales. 
But itis not to be expected that amiftaken’ theo- 
ry will always terminate fo favourably. 





Cafe of a fcbirrbus in the Pylorus of an infant. 
Communicated by Doétor Hezekiah Beardjley. 
Read April 2, 1788 

CHILD of Mr. Joel Grannis, a refpec&- 
able farmer in the town of Southington, in 

the firft week of its infancy, was attacked with a 

L puking 


Fig. 2A.—Reproduction of pages 81 and 82 
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puking, or ejection of the milk, and of every other 
fubftance it received into its ftomach dlmoft in 
ftantaneoufly, ahd very little changed. The feces 
were in finall quantity and of an afh colour, 
which continued wich little variation till its death. 
For thefe complaints a phyfician was confulted, 
who treated it as a common cafe arifing from aci- 
dity in the prima via; the teftaceous powders 
and other abforbents and correétors of acid acri- 
mony, were ufed for along time without any ap- 
parent benefit. The child, notwithftanding it 
continued to ejeét whatever was received into the 


Mtomach, yet feemed otherwife pretty well, and 


increafed in ftature nearly in the fame proportion 
as is cominon to that ftate of infancy, but more 
lean, with a .pale countenance and a loofe and 
wrinkled {kin like that of old people. This, as 
nearly as I can recollect at this diftance of time, 
was his appearance and fituation when I was firft 
called to attend him ; he was now about two years 
old. I was at firft inclined to attribute the dif- 
order to a deficiency of the bile and gaftric juices, 
fo necefiary to digeftion aud chylification, joined 
with a morbid relaxation of the ftomach, the ac- 
tion of which feemed wholly owing to the weight 
and preffure of its contents, as aliment taken in 
{mall quantities would often remain on it, till by 
the addition of frefh quantities, the whole, or 
nearly all was ejeéted ; but his thirft, or fome 
other caufe, moft commonly occafioned his fwal- 
lowing fuch large draughts as to caufe an imme- 
diate ejeftion, and oftentimes before the cup was 
taken from his mouth. It did not appear that he 
was attended with naufea or ficknefs at his fto- 
mach, but he often complained that he was choak- 


‘ed, and of his own accord would introduce 


his finger or the probang, {fo as to exeite the hea- 
ving 


of The Cases and Observations by the Medical 


Society of New Haven, 1788. This is the report of Hezekiah Beardsley. 


or ejection of the milk, and of every other substance it received 
into its stomach almost instantaneously, and very little changed. The 
feces were in small quantity and of an ash color, which continued 
with little variation till its death. For these complaints a physician 
was consulted, who treated it as a common ease arising from acidity 
in the prima via; the testaceous powders and other absorbents and 
correctors of acid acrimony were used for a long time without any 
apparent benefit. The child, notwithstanding it continued to eject 
whatever was received into the stomach, yet seemed otherwise pretty 
well, and increased in stature nearly in the same proportion as is com- 
mon to that state of infancy, but more lean, with a pale countenance 
and a loose and wrinkled skin like that of old people. This, as nearly 
as I can recollect at this distance of time, was his appearance and 
situation when I was first called to attend him; he was now about 
two years old. I was at first inclined to attribute the disorder to a 
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ving of the ftomach and an ejection of its contents ; 
the ufe of this inftrumenc was generally neceffary 
if the ftomach did not of itfelf, in a few moments, 
difcharge its contents, the choaking would in that 
fhort {pace of time becoine almott intolerable, 
which by this difcharge was entirely removed. 
In this fituation, with very little variation of fymp- 
toms he continuéd till death clofed the painful 
and melancholy fcene, when he was about five 
years of age. He was uncommonly chearful and 
active confidering his fituation. A number of 
the moft refpectable medical charaéters were con- 
fulted and a variety of medicines were ufed to little 
or no effect. His death, though long expeéted, 
was fudden, which I did not learn till the fecond 
day after it took place. This late period, the 
almoft intolerable ftench, and the impatience of 
the people who had colleéted for the funeral pre- 
vented fo thorough an examination of the body, 
as might otherwife have been made. On open- 
ing the thorax, the cefophagus was found greatly 
diftended beyond its ufual dimenfions in fuch 
young fubjeéts ; from one end to the other of this 
tube, between the circular fibres which compofe 
the middle coat, were fmall veficles, fome of 
which contained a table fpoonful of a thin fluid 
Tike water, and feemed capable of holding much 
more. I next examined the ftomach, which was 
unutually large, the coats were about the thicknefs 
of a hog’s bladder when freth and diftended with 
air, itcontained about a wine pint of a fluid exactly 
refembling that foundin the velicles before-men- 
tioned, and which I fuppofe to have been received 
juft before his death. The pylorus was invelted 
with a hard compact fubltance, or fchirrofity, 
which fo completely obftructed the paffage into 

the 
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84 


the duodenum, as to admit with the greateft dif- 
ficulty the fineft fuid ; whether this was the ori- 
ginal diforder, or only a’confequence, may pers 
haps be a quefticn. ‘In juftice to myfelf I ought 
to mention, that 1 had pronounced a fchirrofity 
in that part for months before the child s death. 
On removing the integuments of the abdorren, I 
was ftruck with the appearance of the vefica fellis, 
which was nearly five inches in length and more 
than one in diameter, it lay traniverfly acrofs the 
abdomen, and was bedded into the final] intef- 
tines, which were {phacelated wheri:ver they came 
in contact with it; its contents were rather folid 
than fluid, and refembled fiefh in a highly putrid 
ftate; its colour was that of a very daik green, 
like the juice of the night-fhade berry, and a Auid 
of the fame colour exuded through its {fphacelated 
coats.’ The neceffity there was of interring the 
body that evening, put a ftop to any further ex- 
amination. a 

I fhould have been happy, Gentlemen. if I had 
been’ able to have gisen you a more particular 
and accurate defcription, of this very fingular cafe, 
bur the above-mentioned circumftances forbad. ~ 





Cafe of Calculi in the nae Communicated by 
Dr. Eneas Munfon. Read April 2, 1788. 


R. CALEB HOTCHKISS, aged 45 

years, of acholeric difpofition, died of 

a coniumption of the lungs, in the month of De- 
cember, 1784. His difeafe by his own account 
of himfelf, commenced about 15 years before his 
death. Sometime in the year 1769, he was ex- 
ercifed with extreme pain in his cheft, at different 

periods, 





Fig. 2B.—Reproduction of pages 83 and_ 84 of Cases and Observations by the Medical Society 


of New Haven, 1788. 


deficiency of the bile and gastric juices, so necessary to digestion and 
chylification, joined with a morbid relaxation of the stomach, the 
action of which seemed wholly owing to the weight and pressure of 
its contents, as aliment taken in small quantities would often remain 
on it, till, by the addition of fresh quantities, the whole, or nearly 
all, was ejected; but his thirst, or some other cause, most commonly 
occasioned his swallowing such large draughts as to cause an imme- 
diate ejection, and often-times before the cup was taken from his 
mouth. It did not appear that he was attended with nausea or sick- 
ness at his stomach, but he often complained that he was choked, 
and of his own accord would introduce his finger or the probang, so 
as to excite the heaving of the stomach and an ejection of its con- 
tents; the use of this instrument was generally necessary if the 
stomach did not of itself, in a few moments, discharge its contents, 
the choking would in that short space of time become almost intoler- 
able which by this discharge was entirely removed. In this situation, 
with very little variation of symptoms he continued till death closed 
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the painful and melancholy scene, when he was about five years of 
age. He was uncommonly cheerful and active, considering his situ- 
ation. A number of the most respectable medical characters were 
consulted and a variety of medicines was used to little or no effect. His 
death, though long expected, was sudden, which I did not learn till 
the second day after it took place. This late period, the almost in- 
tolerable stench, and the impatience of the people who had collected 
for the funeral prevented so thorough an examination of the body, 
as might otherwise have been made. On opening the thorax, the 
esophagus was found greatly distended beyond its usual dimensions 
in such young subjects; from one end to the other of this tube, be- 
tween the circular fibers which compose the middle coat, were small 
vesicles, some of which contained a tablespoonful of a thin fluid like 
water, and seemed eapable of holding much more. I next examined 
the stomach, which was unusually large, the coats were about the 
thickness of a hog’s bladder when fresh and distended with air; it 
contained about a wine pint of fluid exactly resembling that found in 
the vesicles before mentioned, and which I supposed to have been re- 
ceived just before his death. The pylorus was invested with a hard 
compact substance, or schirrosity, which so completely obstructed the 
passage into the duodenum, as to admit with the greatest difficulty 
the finest fluid; whether this was the original disorder, or only a con- 
sequence, may perhaps be a question. In justice to myself, I ought 
to mention, that I had pronouneed a schirrosity in that part for 
months before the child’s death. On removing the integuments of the 
abdomen, I was struck with the appearance of the vesica fellis, which 
was nearly five inches in length and more than one in diameter, it 
lay transversely across the abdomen and was bedded into the small 
intestines, which were sphacelated wherever they came in contact 
with it; its contents were rather solid than fluid, and resembled flesh 
in a highly putrid state; its color was that of a very dark green, like 
the juice of the night-shade berry, and a fluid of the same color 
exuded through its sphacelated coats. The necessity there was of in- 
terring the body that evening, put a stop to any further examination. 

I should have been happy, gentlemen, if I had been able to have 
given you a more particular and accurate description of this very 
singular case, but the above-mentioned circumstances forbad. 

This case report surely concerns a baby with pyloric stenosis. The child 
was a male, the vomiting began in the first week of life, and the vomitus 
consisted of unchanged milk, without bile. The stools were small. The child 
apparently managed for some time, and survived until he was 5 years of age. 
The obstruction obviously was not complete and despite the vomiting the 
appetite remained constantly good. The stomach was large and hyper- 
trophied, the pylorus hard and enlarged, and its lumen almost completely 
obstructed. Beardsley’s boldness and devotion to science in performing 
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a postmortem examination under the eritical circumstances which he so 
tersely mentioned must be admired. 

Although Hezekiah Beardsley’s report seems not to have been com- 
mented upon in the medical literature between 1788 and 1903, a moderate 
amount of information is available about Beardsley himself. 

He was born in 1748 in Stratford, Connecticut, which later became 
Bridgeport. Two of his older brothers, Gershom and Ebenezer, also were 
physicians. Hezekiah practiced medicine in Southington, but apparently 
moved about during his professional lifetime for, by the spring of 1780, he 
had moved to Hartford, where he and his brother Ebenezer opened a drug- 
store. 

Beardsley apparently did not serve in the Revolutionary War with the 
troops, but bills have been found indicating that he treated some of the 
soldiers who had been sent home. 

In 1782 Beardsley moved to New Haven, and there he and Ebenezer 
again opened a drugstore. Although Beardsley read the report of a case of 
stenosis of the pylorus in an infant before the Medical Society of New Haven 
on April 2, 1788, it appears that he had taken the case 10 years before in 
Southington. In 1789 his health failed and he retired to Savannah, where he 
died of consumption on May 10, 1790, at the age of 42. An obituary in the 
Connecticut Journal states, ‘‘He sustained an irreproachable character through 
life, and died universally lamented by his acquaintances. Reading and re- 
flection had furnished him with an unusual portion of useful knowledge, and 
those who knew him best always admired that firmness, accuracy, and strength 
of mind, which rendered him one of the most independent of men.”’ 

A portrait of Beardsley (Fig. 3) and another of his wife were painted 
between 1788 and 1790, passed down in his family, and willed, finally, to Yale 
University. The paintings can be accurately dated because on the little table 
upon which Beardsley’s left arm is resting are volumes 4 and 5 of Gibbon’s 
The History of the Decline and Fall of the Roman Empire. They were pub- 
lished in April or May, 1788, and could not have reached New Haven much 
before the middle of 1788. The paintings must have been executed between 
that time and the death of both the Beardsleys in the spring of 1790. 

. Osler,?® in correcting the assumption of Cautley and Dent* that Thomas 
Williamson’s** 1841 report was the first clinical description of pyloric stenosis, 
was wisely careful not to make the same claim for Beardsley. 

The antiquarian interest which led Dr. Osler to uncover Beardsley’s alert 
observations prompted others to search even further. Caulfield* drew attention 
to a publication by a Dr. Patrick Blair*® entitled “An Account of the Dissec- 
tion of a Child Exceedingly Emaciated.” Blair published his communication 
in the Philosophical Transactions, volume 30, 1717 (Fig. 4). 

The Philosophical Transactions of that day were remarkable volumes. The 
title page stated that they were “philosophical transactions, giving some 
account of the present undertakings, studies, and labours of the ingenious in 
many considerable parts of the world.’’ 

Blair’s account (Fig. 5) is as simple and direct as Beardsley’s. 
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Fig. 3.—This portrait of Hezekiah Beardsley was painted sometime between 1788 and 
1790. Beardsley’s 1788 description of a case of pyloric stenosis, discovered by Osler in 1902, 
was for some years thought to be the earliest published report of the description of the disease. 
(Reproduced with permission of the Yale University Library.) 
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AN ACCOUNT OF THE DISSECTION OF A CHILD 
Communicated in a Letter to Dr. Brook Taylor, B.S. Seer. by 
Dr. Patrick Blair, R.S.S. 

As nothing is more apt to lead us to the knowledge of the several 
distempers which affect the human body, and to acquaint us with the 
just prognosticks of the like cases, than the opening of distemper’d 
persons, I hop’d it would not be an unacceptable instance of my zeal 
and readiness to serve the Most Honourable the Royal Society upon 
all oceasions, to desire you to present them with the following account 
of the Dissection I lately made of a Child. 

This child was five months old, and was so emaciated that he 
appear’d rather to have decreased, than to have encreased in bulk, 
from the time of his birth; his whole body not weighing above five 
pounds. The skin and muscles of the abdomen were very thin, but 
the peritoneum was preternaturally thick. The ventriculus was more 
like to an intestin than to a stomach, its length being five inches, and 





its breadth but one inch. The coats of it were thick and fleshy, and 


the cavity very inconsiderable. 


( 631 ) 
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I. An Account of the Diffcétion of a Child. Com= 
municated in a Letter to Dr. Brook Taylor, 
R, S.Secr. By Dr. Patrick Blair, R.S.S. 


A’ nothing is more apt to Icad us to the Know- 
ledge of the feveral Diftempers which affe@ the 

Human Body, and to acquaint us wich the juft Pro 
nofticks of the like Cafes, than the opening of dift- 
emper'd Perfons. I hop’d it would not be an unaccepta~ 
ble inftance of my Zeal and Readinefs to ferve the 
Moft Honourable the Royal Society upon all occafions, 
to defire you to prefent them with che following ac- 
count of the Diffe@ion 1 lately made of a Child. 
This Child was five Months old, and was fo ema- 
ciated, that he appear'd rather to have decreafed, chan 
to have encreafed in Bulk, from che time of his 
Birth; bis whole Body not weighing above five Pounds, 
The Skin and Mufcles of the Abdomen were very 
thin, but the Peritoncum was preternaturally thick. 
The Ventriculus was morc ike to an Inteftia chan to 
a Stomach, its length being five Inches, and its breadch 
but one Inch. The Coats of it were thick and ficthy, 
and the Cavity very inconfiderable. The Pylorus, and 
almoft half of the Duodenum were Cartilaginous, and 
fomething inclin'd to an Offification, fo that no Nou- 
rifhment could have pafled into the Inteftins, tho’ che 
Stomach had been capable of containing it, which 
makes it no Wonder that the Body was fo emaciated. 
There were fcarce any foot-fteps of the Omentum to 
be feen, even at the Bottom of the Stomach, to which 
it ufually adheres. - 
e 


Fig. 5.—Case report by Patrick Blair in its entirety, 
s one of several early reports, the search for w 1 ; 
Caulfield was responsible for the discovery of Blair’s report, 


Blair’s account wa. 
discovery of Beardsley’s account. 
the earliest known thus far. 


The pylorus, and almost half of the 


( 632) 

The right Lobe of the Lungs adhered firmly to the 
Ribs and had three Exulcerations, which contain’d pu- 
rulent Mattcr. It was fo very thin and compaét, thae 
it fecm’d as if that Lobe had never been of ufc in 
Refpiration. The left Lobe was of a more florid Red 
fpongy, and free from any Adhefion. . 

Upon enquiring after the Symptoms this Child had 
been affected with, his Mother told me, he feem'd to 
be healthy till he was about a Month old, when he 
was feized with a violent Vomiting, and a Stoppage 
of Urine and Stool. Some time after, both thefe 
became more regular, but the Vomiting ftill continued. 
He feem’d to have a great Appetite, taking what Suck, 
Drink, or other Food was offer’d him, with a kind of 
cagernefS ; but he immediately threw it all up again. He 
had all along breathed - freely, and had no Cough, 
notwithflanding the Exulcerations above mention’d. 
This confirm’d me in the Opinion that he had never 
Breath’d, by the right Lobe of the Lungs. 

There could be nothing more emaciated ‘than this 
Child was; and it feems to be worth confidering, 
whether his Ilnefs might not be owing in a great 
meafure to the want of the Omentum, , ae he fecm'd 
never to have had any); as alfo, whence it is that 
this en wi in an Atrophy, and 
in moft Hydropica es, ¢ i i 
‘dutie caeeh, , except where ic felf is more 


I. De 


from Philosophical Transactions. 
hich was stimulated by Osler’s 
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duodenum were cartilaginous, and something inclin’d to ossification, 

so that no nourishment could have passed into the intestins, tho’ the 

stomach had been capable of containing it, which makes it no wonder 

that the body was so emaciated. There were scarce any foot-steps 

of the omentum to be seen, even at the bottom of the stomach, to 

which it usually adheres. The right lobe of the lungs adhered firmly 

to the ribs and had three exulcerations, which contain’d purulent 

matter. It was so very thin and compact, that it seem’d as if that 

lobe had never been of use in respiration. The left lobe was of a 

more florid red, spongy, and free from any adhesion. 

Upon enquiring after the symptoms this child had been affected 

with, his Mother told me, he seem’d to be healthy till he was about a 

month old, when he was seized with a violent vomiting, and a stop- 

page of urine and stool. Some time after, both these became more 
regular, but the vomiting still continued. He seem’d to have a great 
appetite, taking what suck, drink, or other food was offer’d him, with 

a kind of eagerness; but he immediately threw it all up again. He 

had all along breathed freely, and had no cough, notwithstanding the 

exulcerations above mention’d. This confirmed me in the opinion 
that he had never breath’d, by the right lobe of the lungs. 
There could be nothing more emaciated than this child was; and 

it seems to be worth considering whether his illness might not be 

owing in a great measure to the want of the omentum (for he seem’d 

never to have had any); as, also, whence it is that this part is gener- 
ally consum’d in an atrophy, and in most hydropical cases, except 
where it self is more especially concerned. 

The case is not quite so unequivocally one of hypertrophic pyloric steno- 
sis as the one reported by Beardsley. The history, to be sure, is that of a 
male infant who began to vomit suddenly when he was about 1 month old, 
and whose only other symptoms were decrease in the volume of the urine and 
the stool. He took food, but vomited it soon afterward. The description of 
the pylorus is certainly suggestive of pyloric stenosis, and indeed, it is diffi- 
cult to see what else the condition could have been. The fact that the stomach 
was so small defies understanding. The child must have had a high degree 
of pyloric obstruction of some kind, and this, regardless of its cause, should 
have resulted in dilatation of the stomach, which was reported to be “thick 
and fleshy.” The observation seems to be detailed and accurate, but remains 
difficult to explain. The pulmonary lesions were probably abscesses resulting 
from aspiration. 

Blair was a botanist and surgeon, born at Dundee, where he practiced 
as a doctor. Being a nonjuror and a Jacobite, he was imprisoned as a suspect 
in 1715. He subsequently moved to London and delivered some discourses 
before the Royal Society on the sexes of flowers. Subsequently he settled 
at Boston, in Lincolnshire, where he published Miscellaneous Observations on 
the Practice of Physical Anatomy and Surgery in 1718, Botanick Essays in 
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1720, and a Pharmaco-Botanologia in 1723-1728, which closed on the letter ‘‘ H,’’ 
owing, it is presumed, to his death. 

The Philosophical Transactions of the eighteenth century present a re- 
markable variety of scientific communications, in accordance with the state- 
ment on the title page. In the same volume as Blair’s account of pyloric 
stenosis, there is, on page 85, “Description of the Organ of Hearing in the 
Elephant, With the Figures and Situations of the Ossicles, Labyrinth and 
Cochlea in the Ear of that Large Animal, Communicated to the Royal Society 
by Doctor Patrick Blair, R.S.S.” He states, with a scientist’s reluctant com- 
pulsion to destroy treasured specimens for the sake of knowledge. ‘In the 
description I formerly wrote to the Honour’d Sir Hans Sloane, Bart., of the 
Elephant I dissected in Dundee, Anno 1706, which he was pleased to com- 
munieate to the Royal Society as you have it in Philos. Trans. No. 226, 227, 
I treated of the Bony part of the Ear of that prodigious Animal a little too 
superficially; because | was unwilling at that time to break up the Os 
Petrosum of the right Ear, which had accidentally been separated on dividing 
of the Seull, by which the account I then gave of the lineae semilunares or 
Labyrinth and Cochlea was but Lame, but I have chosen since rather to de- 
stroy that bone (however seldom such bones are to be met with) than that the 
Publick should be depriv’d of an exact Description of that curious Organe, 
and that I may give a clear Idea of all its Bony parts I shall repeat what I 
formerly advane’d upon that Subject and add what Improvements I have 
made upon it since.” 

The same volume contains articles on the antiquity of venereal disease, 
observations of meteors seen in various parts of the world, descriptions of old 
Roman inscriptions on a stone in the old military way, papers in Latin and 
in English on geometry, astronomy, and other branches of mathematics, papers 
describing experiments of physies, deseriptions of the behavior of Mt. Vesu- 
vius, botanical papers, papers on optical instruments, telescopes, and so forth. 

It was Harald Hirsechsprung,! remarkably combining an analytic and 
perceptive clinical mind with a facility for clear expression in a day of 
sudden burgeoning of clinical knowledge, who brought awareness of con- 
genital pylorie stenosis, as well as a number of other conditions, to the medical 
world. His paper, “Fille von angeborener Pylorusstenose, beobachtet bei 
Siuglingen,” was presented at the Gesellschaft fiir Kinderheilkunde in 
Wiesbaden, in 1887 (Fig. 6). He noted that Landerer, in 1879, and Rudolf 
Mayer, in 1885, had written on the subject. Mayer added many more eases, 
indicating that the disease was not as rare as had been thought. However, 
the eases reported by them had occurred mostly in older individuals, the two 
youngest being 12 and 16 years old. Hirschsprung presented 2 cases of un- 
doubted congenital pyloric stenosis in infants, and mentioned a third, which 
had not yet been studied pathologically. The first child was seen in 1880, at 
the age of 20 days. She had begun vomiting when she was 10 days old, and 
had appeared to be severely constipated. She was small and meager, but 
not collapsed. The abdomen was soft and not distended. Results of rectal 
examination were normal. Under light chloroform anesthesia the abdomen 
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was examined, but no mass was found. Enema produced a little mucus, but 
no feces and no blood. The child took the breast willingly, but continued to 
vomit unchanged milk. She weakened progressively, and died when 20 days 
old. At autopsy the stomach was found to be dilated and thickened. In the 
pyloric portion there was a 2.5 em. long eylindrical thickening, which per- 
mitted a medium-sized probe to be passed. The thickening resulted from 
hypertrophy of all coats, particularly the muscularis. The second child was 
seen in 1886 and died at the age of 6 months. 


IV. 


Faille von angeborener Pylorusstenose, beobachtet bei 
Sduglingen. 


Vortrag mit Demonstration von 


Prof. HirscHspRunG 
in der Gesellschaft fiir Kinderheilkunde Wiesbaden 1887. 


Meine Herren! Es wird Ihnen nicht unbekannt sein, dass 
seit einigen Jahren die angeborene Verengerung des Pylorus 
als ein bedeutungsvolles Moment in der Pathologie der Magen- 
erweiterung Erwachsener hervorgehoben worden ist. Landerer 
war der Erste, der in einer Inauguraldissertation von 1879, 
Stenosis pylori congenita genannt, die Sache erwihnte, und 
1885 hat Prof. Rudolf Mayer in Freiburg, unter dessen 
Auspicien die erste Abhandlung entstanden war, sie (in Vir- 
chow’s Archiv) einer eingehenden Behandlung unterworfen 
und die von Landerer mitgetheilten zehn Faille mit einer 
grésseren Auswahl] von Beobachtungen supplirt, wonach die 
vermeintlich angeborene Verengerung keineswegs so dusserst 
selten vorkommen diirfte. 

Die den verschiedenen Mittheilungen zu Grunde liegenden 
Beobachtungen sind am Sectionstische gemacht, sie gehéren 
grésstentheils ailteren Individuen, die jiingsten sind beziehungs- 
weise 12 und 16 Jahre, zufolge der Art, auf welche das 
Material herbeigeschafft ist, hat man nur ausnahmsweise und 
diirftige klinische Notizen zu seiner Verfiigung gehabt, die 
ein Magenleiden von Jugend an andeuten, und doch wird 
sicherlich Jeder, der sich mit den betreffenden Arbeiten be- 
kannt macht, von der Annahme in hohem Grade angesprochen 
werden, die das Leiden in die erste Periode des Lebens zurtick- 
fihren will. 

Es sei mir erlaubt, beispielsweise den ersten Fall Landerer's, 
der zwar die relativ besten klinischen Erlauterungen enthilt, 





Fig. 6—The opening paragraphs of a report by Harald Hirschsprung, who first made 
the medical world aware of congenital hypertrophic pyloric stenosis as a distinct clinical 
entity. Hirschsprung made no suggestions concerning therapy. 

Hirschsprung stated that he had written a paper in 1861 on congenital 
occlusion of the intestinal tract, in which he had reported 5 cases of congenital 
stricture of the duodenum. In all of these the narrowing was at the opening 
of the bile duct, and the symptoms were indistinguishable from those of 









pyloric stricture. 
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He pointed out that vomiting was the most prominent symptom of pyloric 
stenosis, with good appetite until shortly before death. The children seemed 
to have had no restlessness and no pain. The second child had some hyper- 
trophy of all the coats of the stomach. There was a sharply demarcated en- 
largement of the pyloric portion, 3 em. long. The lumen was narrow, but 
allowed an ordinary pencil to pass through. In both eases the lumen was 
narrow, though not extremely so, and the narrowing of the pylorus was not 
rigid. Hirsehsprung completed his paper by stating that he had differentiated 
this condition from the forms of pyloric stenosis seen in older patients, and 
that he had demonstrated a previously unobserved cause of habitual vomit- 
ing in infants. No consideration was given to therapeutic possibilities. 

Although the reports of Beardsley,? 1788, Blair,? 1717, Christopher 
Weber,*® 1758, Williamson,** 1841, and Siemon-Dawosky,** 1842, unquestion- 
ably preceded that of Hirschsprung, the disease had remained generally un- 
known and unrecognized until the time of Hirschsprung’s description. In- 
evitably the fact that his description came at a time when corrective surgical 
measures could be, and soon were, considered led to the permanent establish- 
ment of the disease entity. As a matter of fact, for a period of time it was 
referred to in the European literature as Hirschsprung’s disease. 

Perhaps the earliest clear statement that the treatment of this disease 
must be operative is that made by F. Schwyzer*? of New York, in the New 
York Medical Journal in 1896. Sechwyzer was pathologist to the German Hos- 
pital, now the Lenox Hill Hospital. He stated that in April, 1894, he had per- 
formed an autopsy on a 3-month-old girl with the characteristic findings of 
pyloric stenosis. He had thought at first that the condition was a scirrhus pylori 
(carcinoma of the antrum), but later stated, “Inasmuch as the mucous mem- 
brane was not ulcerated, and no cellular elements could be scraped off the 
cut surface of the pyloric wall, and neither the liver nor any other organ 
exhibited metastatic deposits, the final diagnosis was reserved for the micro- 
scope.” The microscopic examination showed a thickened but normal mucous 
membrane, submucosa, and muscularis mucosae. There was a great thicken- 
ing of the circular muscular fibers. Sehwyzer commented that he had “pre- 
sented this anatomical preparation at one of the Scientific meetings for Ger- 
man physicians, taking place at Doctor A. Jacobi’s.’’ He stated unequivocally 
that “the diagnosis being once established, surgical interference alone will 
be of any avail or benefit to the patient—cither Loreta’s operation (lapa- 
rotomy, opening the stomach, and dilating the stenosed pylorus), or else 
simple gastroenterostomy.” 

Presumably as a direct consequence of this suggestion, Willy Meyer, on 
June 23, 1898, operated upon a patient of S. J. Meltzer,?* who wrote the 
following ease report “from the Department of Pathology, College of Physi- 
clans and Surgeons, Columbia University, New York,” in 1898: 


The child was then 44 days old. The operation lasted about 45 
minutes; the baby stood anesthesia fairly well (Schleich’s mixture). 
Hypodermies with stimulants were frequently administered. As soon 
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as the abdomen was open, the very large stomach, filled with air, 
presented itself. ... The walls of the stomach, especially the pyloric 
part, appeared to be thickened. The pylorus itself offered a striking 
appearance; it looked like a little tumor, the size of a large cherry, 
uniform in all dimensions. The intestines appeared to be totally 
empty. The surgeon then quickly performed gastro-enterostomy by 
means of a Murphy button of the smallest size he could then obtain. 
The baby appeared after the operation to be in a tolerable state, hypo- 
dermics were continued; an attempt at transfusion was unsuccessful 
on account of the minuteness and emptiness of the infant’s veins. 


The child vomited after operation, developed high fever and convulsions, 


died at 30 hours. 

The button was too large for the exceedingly narrow jejunum 
and not only prevented the stomach from emptying its contents into 
the intestines, but also caused the stagnation of the bile in the parts 
of the duodenum and jejunum lying between the pylorus and the 
place of the anastomosis of the stomach. 


There is a footnote which says: 

Soon after the operation of my ease, Dr. I. Adler, in New York, 
met with a similar case and he and Dr. W. Meyer made the gastro- 
entero anastomosis by suture. This child died a short time after the 
operation but was, I understand, in a very debilitated state. 

Meltzer summed up: 

... for the classification we are dealing with here, Schwyzer was 
the first one to discuss the advisability of surgical interference. He 
mentions Loretta’s (sic) operation and gastro-enterostomy. Loretta’s 
(sic) operation or the digital divulsion of the pylorus is apparently 
here out of the question, especially when the lumen of the pylorus 
measures not even one millimeter in diameter. Gastro-enterostomy, 
however, is at present generally employed in cases of benign stric- 
tures of the pylorus in adults and is naturally enough the operation 
which suggests itself for the relief from hypertrophic stenosis of the 
pylorus in infants. And here again, where the gain of time is surely 
a very important point, apparently Murphy’s button deserves the 
preference over the anastomosis by suture. 


He then went on to speculate about the fate of an anastomosis made in 
an infant and his fear that it would prove to be inadequate in size later on. 


These considerations, however, not only speak against the use of 
the Murphy button, but also make the advisability of employment of 
gastro-enterostomy in infants altogether questionable. It seems to me 
therefore that the typical pylorectomy (Billroth) is the ideal oper- 
ation for the relief of the hypertrophic stenosis of the pylorus in 
infants. 
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Stiles** followed this advice, to his regret. 

Almost simultaneously, Carl Stern** of Diisseldorf described a 2-month-old 
baby operated upon on June 3, 1897, with performance of a gastroenterostomy. 
The operation was fraught with difficulty. The child stopped breathing, and 
then, when he was revived, evisceration followed. The child collapsed and 
died the night after the operation. Undiscouraged, Stern stated that it should 
be considered just as proper to operate promptly in cases of pylorie stenosis as 
it is to do so in those of intestinal atresia. 

At the Ninety-second Congress of the Deutsche Gesellschaft fiir Chirurgie, 
in Berlin, from April 18 to 21, 1900, there were numerous discussions about 
gastroenterostomy. H. Kehr** presented a paper entitled “Gastroenterostomie 
an einem halbjahrigen Kinde mit Pylorusstenose.” Kehr, of Halberstadt, stated 
that he had performed a gastroenterostomy on an 8-week-old child at the end 
of October, the previous year, for a congenital stenosing hypertrophy of the 
pylorus. The child, at the time of the report, was 8 months old, and “can 
answer for itself as the youngest human child to have a well-functioning 
anastomosis between the intestine and the stomach. He is a stout boy, round 
as a ball. He does not vomit and grows well.” The operation was an anterior 
gastroenterostomy. Kehr also mentioned a second child, 9 weeks old, much 
more recently operated on, also successfully. Abel! had previously reported 
Kehr’s first ease in 1899. 

It is of interest to surgeons that this meeting was introduced by von 
Bergman, on the morning of the third day. Gastroenterostomy appears 
to have been the principal subject. Discussion was begun by Kehr, pre- 
senting first a report of 89 gastroenterostomies. The subject of gastro- 
enterostomy was further discussed by Lindner of Berlin, von Hacker of 
Innsbruck, Kroénlein of Zurich, Credé of Dresden, Hochenegg of Vienna, von 
Kiselsberg, then of Konigsberg, and Korte of Berlin (whose pathologist was 
Benda). The discussion on gastroenterostomy was continued during the 
afternoon, with discussion of the various types, such as gastroenterostomy by 
suturing, gastroenterostomy by use of the Murphy button, and so forth. Late 
in the afternoon Lébker®® of Bochum arose and after first reassuring his au- 
dienee, ‘‘ Meine herren, do not fear that I am going to expound still more con- 
cerning the technique of gastroenterostomy,” went on to describe a case of 
pyloric stenosis in an infant. He took the attitude that gastroenterostomy is 
the only proper treatment for the well-established disease. He stated that he 
had performed it twice, once successfully, once with a fatal outcome. The 
suecessful operation was performed July 25, 1898, on a child 10 weeks old. 
The other patient had been a 7-week-old child. In both cases the mesentery 
of the small bowel was so short that he could not perform an anterior gastro- 
enterostomy, and performed von Hacker’s operation (posterior gastroenter- 
ostomy). His living patient was 2 years old at the time of the report. This 
operation anteceded Kehr’s and was therefore the first successful gastro- 
enterostomy. 

By 1910 Weber*’ had been able to collect 49 gastroenterostomies, with 
a 61 per cent mortality rate. 
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Loreta*? of Bologna, in 1887, described his experiences in 3 eases of 
divulsion of the pylorus, with instruments and digitally, through an incision 
in the stomach. His 3 patients were young adults, and the report suggests 
that they certainly had long-standing duodenal ulcers, with cicatricial stenosis. 
The first patient had appeared to be doing well until the fifth day after oper- 
ation, when she developed trismus and opisthotonos and died of tetanus. The 
second and third patients recovered and were relieved of their obstructions, 
although the third patient was reported upon 12 days after operation and 
had not yet left the hospital. The paper consists solely of the report con- 
cerning 3 patients and their operations, without any discussion of the in- 
dications for the operations or their possible extension. 

In 1900 Nicoll applied Loreta’s operation to congenital pylorie stenosis. 
Nicoll** stated : 

The pylorus was found represented by a bulky ring of muscular 
(or fibromyomatous?) tissue. In the child’s wasted and enfeebled 
condition a pylorectomy appeared hopeless, I therefore carried out 
an operation which was practically a Loreta’s. 

I opened the stomach by the incision, passed in a pair of dressing 
foreeps, forced this with a screwing motion down through the econ- 
striction into the free intestine below, and then expanded its blades 
until the peritoneal coats ruptured, thus widely dilating the thickened 
and practically completely stenosed pylorus. Suture of the stomach 
wall followed by a suture of the parietes, completed the operation. 

The infant made a perfect recovery from the operation, the effect 
of which was complete relief of the previous obstruction. ... Whether 
the relief obtained by the operation is to prove permanent remains to 
be seen. The operation was intended as a temporary measure adopted 
in face of the extreme debility of the infant. 

He was aware at that time of Willy Myer’s cperation reported by Meltzer 
and of Stern’s operation, which had both been gastroenterostomies with fatal 
outcome. No other reports of operations had been published prior to the 
date of his operation, but he stated: 

. within the year which has passed sinee the date of operation 

in baby P’s ease, several further cases have been published, one at 

least of which has been subjected to operation. 

H. J. Stiles,** of Edinburgh, writing in The British Medical Journal in 
1906, stated: 

My first case was a pylorectomy performed in Mareh, 1900, upon 
an infant of eight weeks. Although I was familiar with Niecoll’s 
successful case of divulsion I was so struek with the great hardness 
and thickness of the pylorus that I did not think it possible divul- 
sion would succeed. Influenced by Meltzer, who in a paper reeord- 
ing his ease unsuccessfully operated on by Maier (sic) by gastroen- 

terostomy stated that pylorectomy was the only rational operation, 
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I therefore decided to try it. Although the operation was satisfac- 
torily completed the child died of collapse eight hours afterward .. . 
needless to say, that as soon as I saw the stenosis was purely muscu- 
lar I was convinced that pylorectomy was an unnecessary procedure 
and that it would not likely be resorted to again. 


Stiles was convinced of the superiority of the Loreta procedure and 
pointed out that whereas Nicoll had used an ordinary clamp which he spread, 
others had used 3-bladed tracheostomy dilators or instruments in which the 
blades were separated by a serew action. Stiles collected 29 cases, with 15 
recoveries, but of these a Mr. Burghard had 8 recoveries out of 10 Loreta 


operations ! 
By 1908 Ibrahim" could collect 44 Loreta operations, with a 53 per cent 


mortality rate. 

Actually Dent?® of London, in 1902, at the Belgrave Hospital for Chil- 
dren, had first performed a pyloroplasty for the relief of pylorie stenosis, 
using the method which Heineke, in 1886, and Mikulicz, in 1887, had described, 
and which has been known as the Heineke-Mikulicz method. This involved 
a full-thickness longitudinal incision through the stomach and pylorus into 
the duodenum, which was sutured transversely, widening the strictured area. 
A previous attempt by Braun in 1900 had failed. Dent’s first successful op- 
eration was performed on June 10, 1902, and the second, 2 months later. 

In the next 5 years Dent published reports of 10 additional cases in which 


he had only 2 deaths. 
In the diseussion of the paper of Cautley and Dent,® the reporter wrote: 


Mr. Harold Stiles of Edinburgh stated that in a considerable 
surgical experience with this condition, the only operation he had not 
performed was pyloroplasty. ... With regard to the operation which 
was to be performed, he quite agreed with Dr. Cautley and Mr. Dent 
that pylorectomy was unjustifiable; he had performed that operation 
onee, and the child had died. After reviewing his experience with 
the gastro-enterostomy and with the Loreta procedure, he finally 
stated that he advised the Loreta divulsion procedure. 


In discussing the operative possibilities, Dent said, ‘‘Pylorectomy has been 
performed on one occasion. This patient, aet. nine weeks, died.” 

There were then 9 reported gastroenterostomies, with 5 deaths. There 
were 6 reported cases of dilatation of the pylorus, with 5 recoveries and 1 
death. 


Pyloroplasty alone is performed in the two eases on which this 
paper is founded and in a recent ease (+19). Here again the ehild 
recovered from the operation. 

The incision should divide freely the thickened tissues and ex- 
tend well into normal structure on each side. An inch is really a 
rather short incision. Even in a very young child no difficulty will 
be found in uniting the wound transversely with an incision fully 
an inch and a half in length. . . . It matters little whether one or 
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more of the sutures penetrate through the whole or not... the in- 
troduction and closure of the first suture at the widest part of the 
wound is likely to so approximate the whole of the wound trans- 
versely that there is little trouble from escape of the stomach con- 
tents. There is no need to put in many sutures; five or six for an 
incision an inch and a quarter in length are quite sufficient, and the 
whole of the surfaces can be most effectively and safely closed with 

this number. 

The technical difficulties of the procedure, particularly the difficulty in 
suturing the thickened pylorus, led to the abandonment of the method. 
Mack*? points out the fact that in 1902 Dent could state in defending his 
Heineke-Mikulicz pyloroplasty, “there seems to be no advantage in perform- 
ing what has been termed ‘sub-mucous pyloroplasty.’’’ This statement would 
indicate that the possibility of so modifying pyloroplasty for the relief of 
congenital hypertrophic pyloric stenosis had already been under public dis- 
cussion. In 1906, Nicoll,?? who had previously employed the Loreta divulsion 
procedure, reported on a V-Y submucous partial pyloroplasty. Nicoll called 
this a submucus plastic operation. He performed a transverse V_ incision, 
perpendicular to the axis of the pylorus, through the peritoneum and muscu- 
laris only, separated the lips of the wound, and sutured it in a Y, thus widen- 
ing the pylorus. However, unable to abandon his previous operation, he com- 
bined the procedure with a Loreta divulsion through an opening made into 
the stomach. Apparently Nicoll did not realize how close he was to the final 
operative solution of the problem. With this combined procedure he was suc- 
cessful in 5 out of 6 attempts. He stated that divulsion plus gastroenteros- 
tomy, though formidable, was the most effective procedure. 

In 1910 Nicoll** reported his further experiences with the operative treat- 
ment of pyloric stenosis and his later attitude toward it. 

In July, 1899, it was my fortune to meet the first case in this 
country in which operative treatment proved successful in congenital 
stenosis of the pylorus. ... My practice during the past six months 
has ineluded nine eases of the affection. 

In Case 2, the patient was treated by the V-Y pyloroplasty in the Western 
Infirmary. The patient in Case 3 was also treated there by a posterior gastro- 
enterostomy, and the one in Case 7 was treated at a nursing home where a 
posterior gastroenterostomy was performed. 


In Case 8... the infant was moribund when first seen. No 
operation on the stomach was practicable; and appendicostomy (rap- 
idly performed under anesthetic administered by Dr. Tannahill), 
while temporarily beneficial, failed to save life. 

As to the operation of choice, the last word has probably yci to 
be said. As far as cure of the stenosis and dilatation is concerned, 
undoubtedly the best procedure is a combination of either pyloro- 
plasty (V-Y method) or divulsion with posterior gastroenterostomy. 
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Nicoll still thought that the best method was a combination of gastro- 
enterostomy with either pyloroplasty or divulsion through a gastrotomy. 
Loreta’s divulsion was his second choice, and the V-Y pyloroplasty alone, 
the third choice. Nicoll listed 5 operative possibilities in all: (1) combined 
gastroenterostomy and pyloroplasty or pyloric divulsion, “probably the best 
operation,” (2) divulsion, “it is the simplest of the operations possible,” (3) 
V-Y pyloroplasty, (4) posterior gastroenterostomy, and (5) the addition of 
gastrostomy to divulsion or pyloroplasty. . 

For a considerable length of time he had “not made use of this adjuvant 
measure [gastrostomy], having adopted, in much emaciated infants, ap- 
pendicostomy in its stead.” 

He further stated, ‘‘As a measure auxiliary to gastric operation, and 
as a preliminary measure in extremely feeble infants I have found this 
[appendicostomy] superior, not only to gastrostomy, but also to continuous 
rectal saline infusion.” 


On Nov. 15, 1907, at the meeting of the Societé Médicale des Héspitaux 
de Paris, H. DuFour and Pierre Fredet” stated: 


We have the honor to present to you an infant, now three 
months of age, with diagnosed hypertrophic pylorie stenosis, upon 
which Monsieur P. Fredet, Surgeon of the hospitals, at the age of 
two months performed a double sub-mucous pyloroplasty, and who is 
now well. 


The operation was performed on Nov. 12, 1907, with chloroform an- 
esthesia and asepsis. 


The incision, extending from the xyphoid to the umbilicus, dis- 
closed a stomach greatly distended by gas which interfered with all 
exploration and every maneuver. I began then by emptying the 
contents of the stomach by puncture. The catgut purse string suture 
circumscribed a circle, in the center of which was the trocar. When 
this was removed the purse string was tied and the orifice sealed. 
With the stomach emptied the pylorus is immediately recognized 
beneath the liver and grasped by the operator between the index 
finger and the thumb. It gives the impression of a little tumor about 
the size of a cherry, and extraordinarily hard. One considers a 
pyloroplasty, an operation which seems a priori, the easiest and the 
least dangerous—incision about 2 em. long in the axis of the pylorus 
in the middle of the anterior aspect. This longitudinal incision car- 
ries through the peritoneum and the muscularis to the exclusion of 
the mucosa. The bistoury cuts a white tissue, edematous and very 
hard, creaking under the instrument, having every appearance of 
certain uterine myomas. The incision cuts entirely through the 
sphincter to a depth of several millimeters, and the lips of the wound 
are gently spread. A series of sutures of linen, placed according to 
the method of Heineke and Mikuliez transform a longitudinal wound 
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into a transverse wound, a plastic procedure which manifestly en- 
larges the pylorus. The sutures, to the number of six or seven, take 
the entire thickness of the muscular mass, and are tied successively 
to avoid their cutting through . . . then to attempt to obtain a still 
greater enlargement of the pylorus, one attempts to repeat the same 
plastic procedure lower down on the anterior aspect. But the suture 
offers very great difficulties, and it is necessary to leave a little 
lozenge-like space without coverage. The threads eut as one at- 
tempts to approximate the two ends of the longitudinal incision. 


The child had been treated by a variety of methods for a month. Fredet 
stated that at this point surgeons would either perform a dilatation and 
divulsion of the pylorus, according to the Loreta method, or a Heineke- 
Mikuliez pyloroplasty, or gastroenterostomy. The divulsion of the pylorus 
he characterized as a brutal operation when it was not, in fact, impracticable. 
He was aware of Nicoll’s operation, but comments: 

Thanks to this sub-mucous pyloroplasty the operation of Loreta 
becomes inoffensive as witness the fifteen eases reported by Nicoll in 
1904 (British Medical Journal 29, October, p. 1148-1149), but, by the 
same token, does it not become superfluous! 

He states that when a Heineke-Mikuliez pyloroplasty is feasible, it it with- 
out doubt the ideal operation, but, when it cannot be performed, a gastro- 
enterostomy, preferably posterior and by suture, would be the indicated pro- 
eedure. “But a gastroenterostomy on an infant is an operation of undoubted 
difficulty and gravity.” He pointed out that the gastroenterostomy modifies 
the normal conditions of digestion. ‘‘There has even been cited a case of 
peptic ulcer of the jejunum following an operation for congenital stenosis.’’ 
[Italics ours.] He finally coneludes by saying that gastroenterostomy is ac- 
ceptable as the second best procedure when the submucous pyloroplasty is 
not feasible. It is worth stating that the author devoted considerable space 
to pointing out that the existence of hypertrophic pyloric stenosis as a genuine 
disease entity had been widely disputed in France and relatively few cases 
had been reported. The discussion of the paper bears further witness to the 
doubt which had existed previously. 

Fredet'® 1* (Fig. 7) subsequently wrote a series of papers on the prob- 
lem of pylorie stenosis. Those of 1910 and 1927 are particularly noteworthy. 

At the Oct. 10, 1910, session of the National Congress of Gynecology, 
Obstetrics and Pediatries at Toulouse, at which Kirmisson presided for pedi- 
atrics, Hartmann for gynecology, and Rouvier for obstetrics, Fredet and 
Guillemot’? presented a long and clearly detailed paper. They stated: 


The first case observed and published belongs ineontestably to an 
American, Hezekiah Beardsley, a physician in New Haven, Connecti- 
eut, whose short work, dating frem 1788, was exhumed in 1903 by 
Osler. .. . The honor of having clearly brought this malady to light 
belongs to Hirschsprung, of Copenhagen. He presented two beauti- 
ful eases in 1887 at the Congress of the Society for Pediatries. .. . 
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The communication of the Danish physician has been the point of 
departure for all modern investigations. 

There follows a detailed discussion of the incidence of the disease, its 
symptoms, the physical signs, and a eareful study of the history of the op- 
erative attack upon it. After discussing the various operative procedures, 
the Heineke-Mikulicz pyloroplasty of Cautley and Dent, and the V-Y trans- 
verse submucous plastic pylorotomy of Nicoll, Fredet and Guillemot pro- 
ceeded to deseribe Fredet’s operation. 





: Fig. 7.—Pierre Fredet. Fredet was the first to attack the problem of pyloric stenosis by 
divulsion of the musculature without incising the mucosa and submucosa. However, in his 
original operations he performed a Heineke-Mikulicz pyloroplasty upon the divided musculature 
and, although his contributions to a knowledge of the disease and its treatment are contained 
in a number of important classic articles, for a number of years he remained unconvinced 
that his own operation was superior to gastroenterostomy. It was apparently some time 
= i oo by Ramstedt that no more than a myotomy was necessary that he 
ollowed sui 


Straight incision parallel to the pyloric axis placed in the mid- 
dle of the anterior surface. One cuts prudently and progressively 
through the muscular tissue down to the mucosa. One attempts to 
strip this away lightly beneath the two lips of the wound, which one 
makes to balloon out and which one widens by means of two fine 
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forceps placed in the middle of the wound edges. One passes with a 
Reverdin needle a thread, taking the full thickness of the muscular 
mass at the height of the superior angle, and ties it and places the 
thread in the same fashion at the inferior angle. An assistant then 
makes traction on these two threads in opposite directions approx- 
imating the extremities of the incision, permitting the easy place- 
ment of two sutures across the superior plication and two others on 
the inferior plication. These sutures are tied carefully and pro- 
gressively in order not to cut. Six sutures suffice to maintain the 
plastic reconstruction. The result is immediately visible to the eye, 
and we advise proving the effect by pressing on the stomach and 
expressing a portion of its contents into the duodenum. If one 
fears that the enlargement produced by a single plastic is insufficient, 
one may make two. ... This operation, by reason of its simplicity 
and its benignity, seems to us to be the operation of choice, but, like 
all pyloroplasties can be criticised on two counts—it may not be 
feasible in some eases and its results are not always immediately 
obvious. In such circumstances, when the tumor is so hard and large 
as to make pyloroplasty impossible, gastro-enterostomy becomes the 
operation of necessity. 


The tenor of the last remark was maintained in a number of subsequent 
publications. As late as 1921 when Fredet reported 11 cases of pyloric stenosis 
treated operatively only the first 2 had been treated by pyloroplasty, and 
the remaining 9 were treated by gastroenterostomy. A twelfth case was 
reported by him in July, 1921, at the meeting of the Société de Chirurgie, and 
the patient was treated successfully by pylorotomy. At the same meeting, 
Veau presented the case of another patient with pyloric stenosis who had 
been treated nonoperatively by Marfan. Although in his 1910 publication 
Fredet had quite clearly stated that the division of the stenosing muscular 
ring was the essential portion of the operation, and that it might not be neces- 
sary to suture it, he did not, as has been seen, abandon gastroenterostomy. 
However, by 1927 he had reported 21 patients treated by pylorotomy with a 
single longitudinal incision and without the transverse suturing, that is, the 
Ramstedt operation. It is not clear from the record when he abandoned 
the Heineke-Mikulicz sutures. 

In one of those coincidences in the advance of surgery which are so fre- 
quent as almost to become standard, Wilhelm Weber,*’ of Dresden, in 1910 
reported operations on 2 children who, at the ages of 6 and 614 weeks, re- 
spectively, underwent pyloroplasty in December, 1908, and January, 1909. 
‘‘The tiny incision was made only sufficient to deliver the tiny pyloric tu- 
mor.” <A 2 em. long incision was made in the pylorus only through the serosa 
and the greatly thickened, hard muscularis. As soon as the circular muscle 
of the pylorus had been eut through to the mucosa the wound was spread 
open and the mucosa appeared in its depth. Inasmuch as the thickness of 
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the muscular wall and the bend of the pylorus in an elbow below made diffi- 
cult a skillful execution of the pyloroplasty with transverse suture, and 
inasmuch as the pylorus seemed to spread widely apart with the incision, 
it occurred to him that the splitting of the pyloric wall through the serosa 
and muscularis, with the exclusion of the mucosa, might be sufficient to allow 
a passage through the pylorus. He therefore, without opening the mucosa, 
proceeded to repair the longitudinal incision transversely. 


One makes a longitudinal incision through the pylorus, sews it 
up transversely, placing a row of Lembert sutures across it, this 
results in an appreciable widening of the stenosed passage. In real- 
ity in these two cases it was not quite so simple. The wall of the 
pylorus was 5 to 6 mm. in thickness, and the musculature so firm 
and unyielding that the sutures which were placed transversely fre- 
quently cut through. After this it was technically impossible to put 
in another suture. 


In this publication Weber states that in a review of the literature sub- 
sequent to the performance of these operations, he had discovered the 1908 
publication of DuFour and Fredet, who, in 2 cases, employed what they called 
a submucosal pyloroplasty “which I might call a partial pyloroplasty. ... I 
did not know before my patients of these 2 previous operations.” Weber 
himself, therefore, made no claim to priority, although in the European lit- 
erature, particularly the German literature, the operation is frequently at- 
tributed to Weber. 

The operation, which is still standard today, was reported in 1912 by 
Conrad Ramstedt* (Fig. 8), who states (Fig. 9) : 


When in September, 1911, I was first faced with the performance 
of the operation for congenital pyloric stenosis in a male infant, re- 
ferred by Herr Kollege Schulte, I decided to employ the Weber 
partial pyloroplasty. At the operation it happened that after in- 
cision through the very contracted, practically bloodless hyper- 
trophied muscular sphincter, the wound edges parted vigorously and 
I had the impression that by this the narrowing was relieved. In 
spite of this I sutured the incision transversely to complete the 
Weber pyloroplasty. The gaping of the wound edges was very 
foreeful and the sutures cut through so that I succeeded incom- 
pletely in narrowing the wound transversely. I fastened instead over 
the sutured area an omental tag as a safeguard. The little one re- 
covered. Today, about a year after the operation, he is no wise 
behind other boys of his age in development. 

The baby vomited for 8 days and Ramstedt attributed this to a possibly 
incomplete relief of the obstruction. He states, therefore: 

Soon after this I decided that in the next case I would employ no 

suturing of split muscles, but would leave the incision gaping and 

unsutured. 
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On June 18, 1912, he successfully performed this operation, which was 

gradually accepted as the standard procedure, winning wide acceptance in the 
United States almost at once. 





Fig. 8.—Conrad Ramstedt. This photograph was sent to us by Professor Ramstedt 
in answer to our query, addressed to his old hospital, The Hedwigsklinik in Miinster, as to 
whether or not a photograph of him was extant. The address of the photographer, rubber- 
stamped on the back of the photograph, is Adolph Hitler Strasse, and it therefore seems 
certain that the photograph was taken before June, 1945. William F. Pollock had an essentially 
similar experience in corresponding with Ramstedt, and reports the reason for Ramstedt’s 
abandonment of the double M for a single M in the spelling of his name. 


L. E. Holt,’® writing in the Journal of The American Medical Association, 
in 1917, indicated the rapidity of acceptance of Ramstedt’s operation. 
In 1913 Ramstedt of Miinster reported a successful case in which 
he simply divided the cireular muscular layer of the pylorus by external 
incision. In his ease, a typical one, the patient made an excellent 
recovery. He advocated this procedure as a substitute for the older 
operations—gastroenterostomy, divulsion and pylorplasty (sie) then 
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Berichte tiber Krankheitsfiille und Behandlangsverfahren. 





Aus der Hedwigsklinik (Dr. Rammstedt) und dem SdAuglingsheim 
(Dr. Schulte) in Minster i. W. 


Zur Operation der angeborenen Pylorusstenose’) 


von 


Prof. Dr. Rammstedt, Oberstabsarzt. 
Die Frage, ob man die Pylorusstenose der Sduglinge 


intern oder operativ behandeln soll, wird heute wohl von | 


keinem Pidiater mehr einseitig im Sinne der internen Be- 
handlung beantwortct, sondern von Fall zu Fall entschieden. 
Da unzweifclhaft unter zweckmiiBigen diitetischen MaB- 
nahmen, wie sie besonders Heubner, Pfaundler, Ibrahim 
und Andere empfoblen haben, die griéSte Zahl der Siuglinge 
mit Pylorusstenose ausheilt, ist cine abwartende Therapie 
in allen Fallen erst zu versuchen. Schwieriger ist die Frago 
zu beantworten, wie lange man diese durchfihren soll, wenn 
der Erfolg auf sich warten lift. Diese Entscheidung 
wird, wie mir scheint, wesentlich mit dadurch be- 


B. z. Chir, Ba. 58 


., fe 
%) ,,Ueber chronische Wirbelsiuleversteifung’. F. d. Routg., 


Bd. 10, H. 5. 
5) Nach einem Vortrage, gehalten auf der Naturforscherversamm- 


lung in Minstor 1912. 











einflu8t, da& der operative Eingriff an sich von den 
Kinderarzten sowohl wie von den Chirurgen immer 
noch als besonders gefahrvoll fiir den Séugling an- 
gesehen wird. Diese Furcht ist meiner Ueberzeugung 
nach nur berechtigt, wenn die betreffenden Sauglinge schon 
sehr heruntergekommen sind und an Widerstandskraft ver- 
loren haben. Dem Chirurgen kann es daher nur willkommen 
sein, wenn ihm die Fille méglichst frithzeitig oder wenig- 
stens in noch leidlichem Kraftezustande zugefthrt werden. 

Anderseits ist es Pflicht des Operateurs, den 
Eingriff so zu gestalten, daB er miéglichst einfach 
und ungefahrlich ist, ein Minimum von Zeit erfordert 
und dennoch Erfoig verspricht. 

Diese Forderung erfiillen nun, wie ich glaube, 
die bisher angewandten Operationsmethoden nicht 
oder wenigstens nicht in ausreichendem MaBe. 

Betrachten wir dieselben einmal kritisch: 

1. Die Jejunostomie ist nur einmal von Cordua —— 
mit letalem Ausgange. Sie greift das Uebel nicht bei der Wurzel 
an, schafft einen unnatiirlichen Zustand, eine Fistel, deren Be- 
handlung bei einem Sdugling an sich schon dberaus schwierig und 
im Erfolge mindestens zweifelhaft ist. 

2. Die Pylorusresektion ist ebenfalls nur einmal mit un- 
giinstigem Ausgange gemacht. SieWist viel zu eingreifend und 


Fig. 9.—Opening paragraphs of Ramstedt’s 1912 publication which first pointed out that a 


linear incision of the pyloric musculature was all that was required. 


Fredet and Weber in- 


dependently had performed extramucous pyloroplasties, but it was Ramstedt who demonstrated 
that the plastic closure of the myotomy was superfluous. 


in vogue. 


The great advantages he claimed were that the stomach 


was not opened and the duration of the operation was shortened. In 
his case, it required only fifteen minutes as compared with from 
thirty to fifty minutes needed for most of the other operations. 

So far as I have been able to learn this single case was the only 


one he ever reported. 


But the operation was taken up by the sur- 


geons of the Babies Hospital, first by Dr. Alfred S. Taylor, and then 
by Doctor William A. Downes and now for over two years has been 
the only operation done in that institution. 


TABLE OF RESULTS IN ONE HUNDRED AND THIRTY-FIVE OPERATIONS 











GROUPS | CASES | RECOVERIES 
Gastroenterostomy 52 22 
Divulsion 36 21 
Pyloroplasty 22 13 
Various modifications and combinations 25 12 

135 68 





Total 





Ramstedt’s operation of external muscle division has been done 


in the hospital up to January, 1917, in sixty-seven cases, all but one 
of these by Doctor Downes. [Ramstedt’s operation was used ex- 


elusively since January, 1915 (61 cases). | 
Of the sixty-seven cases in which the Ramstedt operation was 


performed, the mortality was but 24%! 


Reporting from the same hospital at intervals, E. J. Donovan" has shown 


the progressive lowering of the mortality rate. The 24 per cent with which 


Holt was so pleased actually was not a cause for great congratulation. Dean 
Lewis” in 1915, still performing gastroenterostomies, reported 5 successes In 
5 operations and Burghard, before 1906, had 8 recoveries in 10 Loreta pro- 


5 
cedures. However, Donovan’s reports establish the current picture. From 
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1932 to 1946, in his personal cases at the Babies Hospital, there were 3 deaths 
in 488 eases. W. E. Ladd of the Boston Children’s Hospital, when discussing 
Donovan’s paper, stated that in 225 patients consecutively operated upon by 
all operators there had been no deaths. Today, complicating diseases and 
rare late complications account for the 0.6 to 0.8 per cent mortality rate in most 


large clinies. 
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Surgical Education and Training 








PANEL DISCUSSION ON SURGICAL EDUCATION*— 
CONCLUDED 


DR. DUNPHY.—The second phase of this afternoon’s program relates to the problem 
of training opportunities, technical opportunities for residents, and Dr. John Schilling will 
speak on ‘‘The Use of State Mental Institutions in Surgical Training Programs.’’ 


THE USE OF STATE MENTAL INSTITUTIONS IN SURGICAL 
TRAINING PROGRAMSt 


JOHN A. SCHILLING, M.D., OKLAHOMA City, OKLA. 


IfE purpose of this discussion this afternoon is to present our Surgical 
Residents’ Training Program at the Central State Griffin Memorial Mental 
Hospital at Norman, Oklahoma, 20 miles from the University Hospital in 
Oklahoma City. The structure of this small unit may serve as an example of 
an ideal training and service unit in a growing segment of our population. 
May I have the first slide, please (Table I). The Central State Hospital is a 


TABLE [. CENTRAL STATE GRIFFIN MEMORIAL HOSPITAL 





Total beds 2,960 
Surgical unit beds D0 
Medical unit beds 5E 
Average age (years) 53.3 
Average hospital stay (years) 8.0 
Population served 0.99 M. 


w O1d 





3,000 bed hospital. It is ealled Central State because there is an Eastern State 
and a Western State Hospital that also have about 3,000 beds for mental patients 
each and a similar stable population. The average hcszvital stay is eight years 
per patient. This affords unusual opportunities for follow-up and control of 
patients. 

As a result of the foresight of one of the men whom I consider one of the 
great Commissioners of Mental Health, Hayden Donahue, both a medical and a 
surgical unit were established about six or seven years ago from literally four 
walls of a mental ward. Today each service has 50 to 55 beds. Resources have 
not been adequate to establish a surgical unit in either the Eastern or Western 
State Hospital; consequently, patients are transferred from these hospitals for 

*Held at the Twenty-first Annual Meeting of the Society of University Surgeons, Feb. 11, 
1960, Minneapolis, Minn. 

+From the Department of Surgery, University of Oklahoma Medical Center. 
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medical and surgical care of acute conditions. The average age of the patients 
at the hospital is 53 years, although I might add that on the medical and the 
surgical wards the average age is greater. It runs in the 60’s with a great many 
geriatric problems encountered daily. The population of the community served 
by this system of Central State is almost a million (990,000). 


TABLE II. FACILITIES 








Female surgical ward 
Male surgical ward 
Outpatient division 
Diagnostic x-ray unit 
Clinical laboratory 
Surgical pathology 
Blood bank 

Central supply 

2 operating rooms 





At the Central State Hospital, in addition to the female surgical ward and 
the male surgical ward, an outpatient division has been developed during the 
last three years. Also, diagnostic x-ray facilities have been put together, piece 
by piece, and today they are quite respectable. This x-ray unit is under the 
supervision of our Radiology Department. A clinical laboratory was developed 
about four to five years ago under the leadership of the first full-time surgeon 
at Central State, Donald Oesterreicher, who tragically died last summer of a 
ruptured intracranial aneurysm. The laboratory has continued in its develop- 
ment, and there is now an approved school for laboratory technicians. Such a 
laboratory and school within this framework furnishes excellent support for the 
medical and surgical divisions. In addition, a surgical and gross autopsy 
pathology unit has been developed near the laboratory. Further, a blood bank 
has been established on a seale large enough to supply the needs of the surgical 
and medical divisions, and the two operating rooms. Finally, investigative 
laboratories are being completed. Thus, Hope Hall, as it is described now, is 
a ‘‘Hope’’ Hall compared to seven or eight years ago when the mortality rates 
were so high that it was considered only an area in which to die. 

Next slide, please (Table III). Among the professional personnel on the 
surgical unit are 2 surgical residents, on three-month rotation each. One is a 
senior surgical resident and the other an assistant resident in the first- or 
second-year category. At the present time, following Dr. Oesterreicher’s death 
last summer, there are 5 interested, capable, and energetic attending surgeons, 


TABLE III. PROFESSIONAL PERSONNEL 








senior surgical resident 
assistant surgical resident 
attending surgeons 
full-time anesthesiologist 
registered nurses 

scrub technicians 

orderlies 

attendants 


Kr Oe Oe 
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one man being physically present each morning, and on eall at night and for 
consultation. Thus, there is attending coverage in the unit at all times. In 
addition, there is a full-time anesthesiologist. There are 5 registered nurses, 
2 serub technicians, 2 orderlies, and 21 attendants. This, of course, includes 
the operating room and ward personnel. 

Next slide, please (Table IV). The statistics related to the patients, I be- 
lieve, are really the nub of what we are talking about this afternoon. Out- 
patients: 1,300; major surgical procedures: 346; operations on ambulatory 
outpatients: 206; complications of our major surgery: 13.3 per cent. These 
complications are carefully recorded ; the infection rate, including patients with 
sepsis, was 6.4 per cent last year; total mortality: 9.5 per cent. The mortality 
rate is a little high, but remember that this is a truly geriatric population. 
Many patients have such depleted protoplasm and major disease that I am con- 
tinually amazed that it is not higher. Our operative mortality, that is, deaths 
of patients following operation, was only 3.6 per cent. This is a tribute to the 
professional and nursing care. 


TABLE IV. STATISTICS OF SURGICAL UNIT 








Outpatients 1,354 

Major operations 346 
Operations on ambulatory patients 206 
Complications 46 (13.3%) 
Infections 22 (6.4%) 
Deaths 34 (9.5%) 





The major operative procedures during the past year are listed in Table V. 
The specialty procedures are attended by surgeons from their specialty, assisting 
the surgical residents. All patients, irrespective of their possible specialty 
delineation, are cared for by the general surgical residents on the general 


surgical service. 


TABLE V. OPERATIVE PROCEDURES 











Skin 19 
Head and neck 8 
Cardiopulmonary 9 
Breast 10 
Gastrointestinal 129 
Genitourinary 19 
Gynecologic 54 
Orthopedic 62 
Vascular 24 
Hernias 48 
Total 382 





With the foregoing brief outline of the framework of the Central State 
Hospital and its patient load, it is our opinion that it is a valuable addition to 
our surgical resident training program. The duties of the residents are absolutely 
no different there than at the University Hospital. I would like to emphasize 
the importance of a sister medical service, with full-time staff and medical 
residents, on the third floor of this division. From these medical and surgical 
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services, many patients have gone back to their families and to civilian and 
home life. The resident performs his own surgical pathologie examinations 
and shares in his own x-ray diagnostic studies under supervision. Our residents 
also go to the state prison, some 100 to 120 miles away, once a month, to get 
blood for their blood bank. Thus, it gives the surgical resident an opportunity 
to take part in some of the diagnostic and supportive facilities which, in our 
superorganization today, we are so apt to take for granted. Some disadvantages 
might include the atmosphere, which is a little dismal at times. This is con- 
tinually brightened, however, by the fine esprit de corps at Hope Hall. Distance 
from the University Hospital is a disadvantage, and this is why it would be 
totally impossible to have a prolonged rotation of any one surgical resident. 
Occasionally, an individual ean develop hostility toward a mental patient. 
The residents, however, have been inviolate in this regard. There are always 
problems of budget and personnel. 

Some of the criteria and conditions that seem important for our training 
program in a mental hospital are as follows: The first is control and leadership 
by the head of the University surgical department. It is obviously necessary 
that there be a good rapport with the Commissioner of Mental Health, as well 
as with the hospital administrator, because these men are psychiatrists, with 
less understanding of our problems. It could be added we do not often appreci- 
ate theirs. Brief rotations, rather than lengthy one-year or six-month rotations 
for residents, seem preferable. Three months seem optimal at the present time. 
Specialties should all be part of general surgery unless the volume of patients 
and resources is such that one ean afford the luxury of totally divoreed specialty 
services. I think we lose something in the over-all training when we become 
so specialized that general surgery training suffers. Emphasis is placed on senior 
resident responsibility. There must be good supporting laboratories that one 
ean depend upon, and also use for clinical investigation if funds are available. 
A good relationship with the Department of Pathology is essential. Emphasis 
should be placed on a good sister medical service where the problems of both a 
medieal and a surgical nature are dealt with at close quarters with ease of con- 
sultation. An outpatient division can help a great deal to increase the number 
of patients that are available to this unit, to reduce expenses, and to facilitate 
surgical care. A consultation system throughout the entire hospital is imperative. 
(A surgical unit for ambulatory patients can practically double the experience. ) 
Sereening physical examinations should be carried out. This is good for the 
patients, and will reveal amazing pathologie conditions in almost every category, 
as well as improve the over-all hospital care program. It is important to have 
a full-time anesthesiologist if possible, with attending coverage and supervision 
day by day and week by week, without sequestration from the University 
Service. 

In conclusion, such a program renders invaluable medical service. It adds 
additional patients who are directly available to the surgical residents for 
patient care with excellent possibilities of follow-up, as well as for reasonable 
clinical investigative studies. It also provides an experience in the specialties. 
In addition, it permits an institutional experience of a different type. 
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Finally, I would like to re-emphasize the service aspect to the state, which, 

if well carried out, pays back in medical eare, good will, and dollar savings 

many times the budget outlay. I shall be interested in hearing Dr. Zimmer 
mann’s discussion and other points. Thank you very much. 

most interesting 


DR. DUNPHY.—Thank you very much, Dr. Schilling. That was a 


I think we might now proceed with Dr. Zimmermann’s paper on ‘‘Comments 
g 


presentation. 
on Mental and Corrective Institutions in Minnesota.’’ 














MENTAL AND CORRECTIVE INSTITUTIONS IN THE 
SURGICAL TRAINING PROGRAM AT MINNESOTA 


BERNARD ZIMMERMANN, M.D., MINNEAPOLIS, MINN. 


AVING been for a number of years convinced that public institutions in 

this country are potentially of inestimable value to surgical training 
programs, I was very much interested in Dr. Schilling’s paper. Previous 
sessions held by this Society have repeatedly emphasized the threat to post- 
eraduate education which has resulted from otherwise salutary social and 
economic growth in this country and the disappearance of the charity patient 
who was the mainstay of teaching programs in previous generations. In these 
sessions we have wrestled with the problem of the use of charity and insurance 
patients but progress in this area has been slow. Although the role of the 
laboratory has greatly influenced surgical training we also realize that nothing 
ean completely replace the experience of independent responsibility and that 
the surgical resident must be given authority for the management of a large 
number of patients who consider him their surgeon. Public institutions offer 
a partial answer to this problem. Most of them are woefully understaffed and 
their level of medical care is inadequate. Economie developments including 
prosperity and insurance programs which have improved the medical status of 
the general population have in many instanees detracted from the medical care 
of the institutionalized patient for, in the face of inereasing demands for 
doctors and the rewards of private practice, salaries in state institutions remain 
low and budgets for outside consultations are limited. Stipends for residents, 
however, and recompense for part-time staff supervision do not require large 
expenditures. 

Though we cannot claim that the affiliation with the state hospitals which 
this department has developed has been prosecuted to its maximum extent nor 
that the care of physical illness in the state hospitals in Minnesota has approached 
that which these patients deserve, our experience, gained largely from one in- 
stitution to which patients from others are referred, has convineed us that vastly 
more could be done to the mutual benefit of medical schools and state mental 
and corrective programs. 

The State of Minnesota has had a long, if at times inconsistent, interest in 
the physical welfare of its institutionalized patients. In 1896 the state hospital 
Faribault became a pioneer in the nation in the intensive psychological evalua- 
tion and physical rehabilitation of the feeble-minded and in 1901, as the result 
of a vast experience with surgery in mental hospitals in Minnesota, Dr. W. J. 
Mayo* wrote what might be a credo for those of us who have taken an interest 


in this field. 


From the Department of Surgery, University of Minneapolis Medical School. 
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‘Modern ecivilization,’’ Dr. Mayo said, ‘‘demands that the surgical diseases 
of the insane shall be as carefully treated as those of persons of sound mind 
The suecessful invasion of the cavities of the body by the surgeon has stimulated 
attempts at operative relief for some of the more or less important phenomena 
which accompany insanity and it is worth our while to look over the field oc 
easionally to see to what end the efforts have led and to what extent they hav 
been beneficial. . . . In conclusion, the insane from a surgical standpoint hav 
the same right as the sane, no more, no less.’’ Despite good intentions on thx 
part of doctors and public officials, we must admit that Dr. Mayo’s high ideals 
have not been consistently upheld in ensuing years. 

The mental hospital program affiliated with this Department of Surgery 
began as a result of the need for surgical management in the treatment of 
tuberculosis and other pulmonary diseases which have long been the great 
scourge of mental hospital populations. The importance of tuberculosis in 
mental institutions was recognized in Minnesota as early as 1897, and separate 
facilities for the isolation of mental patients with tuberculosis were provided 
at two of the state institutions during the first decade of the twentieth century. 
It was not until 1934, however, that an effective program for the control of this 
disease in state institutions actually began with the work of Dr. Herbert Burns.’ 
His study, showing an inordinately high incidence of tuberculosis among both 
patients and those caring for them led eventually to the establishment of a 
separate tuberculosis hospital for all mentally ill persons, the Herbert A. Burns 
Memorial Hospital, which was opened as a part of the Anoka State Hospital in 
1950. In 1952, a University Surgical Service was set up at the Burns Unit 
under the direction of our colleague, Dr. John Lewis. This was specifically for 
the pulmonary surgery in connection with the management of tuberculosis and 
other thoracie diseases which were being uncovered as a result of the intensive 
x-ray survey then being carried out under the direction of Dr. F. F. Callahan 
of the State Department of Public Welfare. The presence of an active surgical 
service under close University supervision made possible the care of general 
surgery problems in the Anoka State Hospital as well, and eventually led to 
the referral of elective and emergency eases from other state hospitals for which 
surgical consultation was not readily available, namely, Cambridge, Sandstone, 
and Moose Lake. 

At the present time there is a daily surgical schedule which is handled by 
two residents and one intern who rotate from the surgical services of the Univer- 
sity Hospital (residents 4 to 6 months, intern 1 month). Staff supervision is pro- 
vided by three general surgical faculty members and the specialities of ortho- 
pedies, urology, gynecology, and pathology are also administered by University 
residents and staff members. The breakdown of the types of surgical cases is 
seen in Table I. 

The emphasis as you can see remains predominantly on thoracic surgery 
for which Anoka does all the work of the state institutions. The accomplishment 
in terms of the arrest of tuberculosis and return to parent institutions is shown 


in Table II. 
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TABLE I. SuRGICAL PROCEDURES, ANOKA StTaTE Hospirat, JAN. 1, 1952, To JAN. 1, 1960 








Neurosurgical 70 
Head and neck 180 
Thoracic—therapeutic 867 

diagnostic 565 
Orthopedic 265 
Abdominal 368 
Proctologic 59 
Urologic 315 
Breast 69 
Obstetric-gynecologic 136 
Other 113 





TABLE II. RETURN OF TUBERCULOSIS PATIENTS TO PARENT INSTITUTIONS 








1952 21 
1953 27 
1954 73 
1955 114 
1956 57 
1957 104 
1958 85 
1959 66 





The results of the tuberculosis program have been analyzed and brought 
up to date from time to time. The most recent review carried out by Dr. Albert 
Mowlem dealt with a follow-up of 403 pulmonary resections.” *° Although, 
following discharge from the Burns Unit, x-rays and gastric cultures were done 
twice yearly, only 5 patients followed from 6 years to 6 months were found to 
have positive sputum or other complications of tuberculosis.‘ The accumulation 
of such statisties is greatly aided by a population under complete control whose 
master records are kept in the Department of Public Welfare. 

In 1958 a security unit was constructed at Anoka to make possible the care 
of thoracic disease in convicts from the penal institutions. Here an unanticipated 
contribution was made to the welfare of the convicts in that Unit proved a rela- 
tively easy one from which to escape. General surgery in the penal institutions 
is provided in a University surgical unit at the state penitentiary at Stillwater 
under the direction of Dr. Lyle Hay and Dr. J. B. Aust. 

Though time does not allow an analysis of the types of surgical cases seen 
in such institutions, mention might be made of a few entities which for various 
reasons appear to be particularly prominent and which seem to offer interesting 
possibilities for further study. The problem of tuberculosis has already been 
mentioned. The reasons for its incidence in the relatively crowded population 
in which ordinary hygienic measures are difficult to enforee seem to be fairly 
obvious. Hernias of every deseription are seen in large numbers, and, since 
ineareerated hernia is a frequent occurrence and may go unnoticed for a econ- 
siderable time, their elective repair is eminently worth while. During the past 
year three Spigelian hernias were observed in the Anoka Hospital. Disorders of 
the large intestine are unusually common and are frequently related to the ex- 
treme chronic distention and elongation of the colon which are observed in insti- 
tutionalized patients. With this background volvulus of the sigmoid is one of the 
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more common abdominal emergencies. Dupuytren’s contracture of the palmar 
fascia has an interesting incidence in the institutionalized population. Whereas 
its occurrence in the general population of adult males is probably 1 per cent or 
less, at the Anoka State Hospital there is an incidence of 5 per cent. At the 
Cambridge State Hospital, which deals largely with epilepsy and other serious 
neurological diseases, the incidence is somewhat higher than this. In one cottage 
at the Cambridge Hospital, where are housed patients with idiopathic epilepsy 
who do not have other serious neurological or mental deterioration, the incidence 
was 42 per cent in the males and, even more striking than this, 25 per cent in the 
females. A program aimed at the study of this disease is currently in progress 
and I ean tell you very little about the basis for this prevalence. It represents, 
however, one of the fascinating opportunities for clinical investigation which 
institutions of this type offer. In this connection the advantage of a more or 
less permanent population which is continuously available for study cannot be 
overemphasized. Acute abdominal conditions are particularly difficult to recog- 
nize and frequently present baffling diagnostic problems. The resident finds 
that these situations tax his experience and judgment to a far greater extent 
than the diagnostic problems in a large University Hospital. 

Although this is admittedly only a pilot program it has already taught us 
a great deal about what could be accomplished if universities were to become 
more active in the medical problems of public institutions. My personal con- 
clusion is that the greatest progress could be made by the establishment of one 
modern well-equipped unit relatively close to a medieal school facility and staffed 
by university faculty and house staff. Such a unit should not be concerned with 
the vast number of patients who require domiciliary and routine medical care 
but would act as a maximum treatment ‘and diagnostie center to which patients 
requiring specialized medical and surgical services could be referred. The care 
of such patients would be improved and the ever-increasing community of wards 
of the state and federal agencies could make a substantial contribution to the 
teaching programs of the medical schools. 
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DR. DUNPHY.—Thank you very much. This is a major development, I think, that 
we are all interested in. Some of you may know of the experience at Chapel Hill in 
psychiatry, where they have been expanding their activities well outside the university with 
most gratifying results. I think both Dr. Schilling and Dr. Zimmermann have showed us 
what the ingredients of this kind of program must be if it is going to be successful. Are there 
comments or questions from the audience? Dr. Berry, would you like to speak? You have 
had some opportunities in this area. 


DR. BERRY.—I have been impressed by the parallel that exists between the reports 
from Minnesota and Oklahoma and our own experiences in Michigan. For several years, the 
Department of Surgery at The University of Michigan has provided the surgical consultants 
and residents to cover The State Penitentiary of Southern Michigan (population, 5,500), 
Ypsilanti State Mental Hospital (population, 4,100), and Northville State Mental Hospital 
(population, 2,300). During 1959 there were 1,132 surgical admissions and 764 operations 
performed, of which 378 were classified as ‘‘major.’’ As a source of patient material, these 
units have made a valuable contribution to our training program. We too have observed the 
administrative problems referred to Drs. Schilling and Zimmermann. These problems will 
be inherent in any unit of cooperative effort where all elements are not under a single 
administrative component. The advantages, however, have, in our experience, far outweighed 
the disadvantages as these experiences have been a valuable adjunct to our training program. 


DR. DUNPHY.—Thank you, Bob. 


DR. ELLISON.—I have also been interested in this problem of the vanishing clinical 
patient and certainly have been keeping a close accounting of our own teaching hospitals at 
Marquette and in Milwaukee. The clinical patient load at one of our three teaching hospitals, 
namely, the Milwaukee County General Hospital, has been increasing rather than falling off. 
In 1954, there were some 20,000 admissions and in 1958 this increased to almost 35,000. 
The majority of the additional admissions probably resulted from the opening of a new 
emergency admitting center in the hospital. The source of patients to this particular 
institution may be classified in three groups. First of all, a miscellaneous source including 
the county district court, the county jail, and an occasional county employee. The emergency 
and outpatient areas served as the largest source. We have two emergency hospitals in the 
city of Milwaukee, one administered by the county and the second by the city itself. These 
units service all emergencies for the entire Milwaukee area including a population of over 
1,200,000 people. Patients seen at the emergency areas are in turn funneled into the major 
hospitals. The new dispensary accounts for over 4,000 admissions per year and the county 
outpatient service with home call physicians accounted for 500 additional patients. All 
told, there were approximately 27,000 admissions from the emergency rooms, outpatient 
The final source includes patients institutionalized under 


departments, and home services. 
All of our institutions are included on one common 


eare of the county welfare program. 
ground. The Muirdale Tuberculosis Sanatorium sent some 325 patients to the hospital last 
year. The Children’s Home, the Infirmary, the Hospital for Mental Diseases, and the Asylum 
in particular resulted in a wealth of clinical material. Endocrine disease is a common 
clinical entity as pointed out by Dr. Zimmermann; for example, 3 aldosterone-producing 
adenomas of the adrenal gland have been seen during the past 8 months. 

In summary, medical schools certainly have benefited from their ever-increasing 
affiliations with the Veterans Administration and certainly no one would deny that the VA 
Hospitals themselves have benefited and we should be grateful to those well-thinking medical 
educators in our country who sponsored this arrangement after World War II. In turn, I 
would certainly agree with the speakers on the panel that our schools should also seek 
additional outside affiliations. The large and small city and county hospitals, the children’s 
homes, the asylums, corrective institutions, homes for the aged, schools for the blind and 
deaf, ete., are all tax-supported institutions, and although the tax collectors wear different 
hats the dollars are from a common source. Combined and increased utilization of these 
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institutions as a source of clinical teaching materials certainly seems justified. This raises 
the question as to whether or not the academic surgeon similar to Dr. Wangensteen’s 
regimental water carrier shouldn’t carry two buckets instead of one and through his own 
leadership in his own community bring all these organizations and institutions into a 
common geographical location, affiliated with our teaching institutions and medical schools. 
I feel certain that all patients concerned would benefit. Finally, our experiences have cer 
tainly pointed out the value of providing. an emergency room service, a point well to be con- 
sidered by those men planning new teaching hospitals. 


DR. DUNPHY.—Looking at Dr. Ellison’s figures, I assume that he has moved to 
a very backward part of the United States, with more and more indigent patients. I 
thought Milwaukee was getting richer and richer. It’s after five, gentlemen, and if I see 
no hands this is a happy moment to close. 





Editorial 


ConDUCTED By I. 8. RavpIN, M.D., anp J. GarRotT ALLEN, M.D. 














Accuracy and Reliability of Medical Records 


A medical record should be a factual presentation of all incidents which 
pertain to a patient’s health, both past and present. A permanent record, 
either in a physician’s office or a hospital, is an extremely valuable document 
for subsequent use. Whenever the patient returns the physician can peruse 
the original history for indications of whether or not his condition has changed, 
and can subsequently determine therapy and prognosis. Any new factors in- 
fluencing the course of the patient’s health that are introduced should be ecare- 
fully noted in the follow-up record. 

In addition to being of extreme value to the patient and the physician, an 
accurate medical history provides invaluable aid in statistical analyses. An 
accurate analysis of large numbers of eases in which treatment and follow-up 
have been carefully carried out is of inestimable benefit. Although animal 
experimentation is advantageous because rigidly controlled conditions can be 
observed which are not possible with human subjects, the final conclusions must 
be drawn from the results obtained in living man. Statistical analyses of clinical 
ease records are only as good as the records on which they are based, and for 
this reason only accurate records are valuable. 

Too frequently, the recorder believes that his record is accurate simply 
because he is extremely conscientious and carefully records all data. However, 
unless he follows a rather stereotyped guide, which is decried by many, there 
may be important inaccuracies in the record. 

A simple example is the error which can be committed in the recording 
of a smoking history. The patient who has smoked excessively for many years 
may stop smoking when a harassing cough develops. Six months later he might 
decide to consult a physician, and when asked if he smokes, his reply is in the 
negative. Unless the physician makes further inquiries to determine whether 
or not the patient has ever smoked, the record will show that the person is a non- 
smoker (which is true at the moment), although all the deleterious effects of 
intensive prolonged smoking may still be active. We are particularly cognizant 
of this because nearly 25 years ago we thought there was a causal relationship 
between cigarette smoking and cancer of the lung, but in several studies made 
approximately 20 years ago, our results did not substantiate the belief. It was 
not until we realized that the case records contained only information regarding 
the smoking status of the patient at the time of admission that we detected 
the inaccuracies. Since then, a careful smoking history has been obtained. 
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The patient is asked whether or not he has ever smoked, what he smoked, how 
much, and if he ever discontinued smoking. Unless records are obtained in 
such a manner, the data are likely to be inaccurate. Since careful smoking 
histories have been obtained, our original theory of a causal relationship between 
smoking and eancer of the lung has been conclusively reaffirmed. Medical 
records are of great importance and every attempt should be made to maintain 


accuracy. 
ALTON OCHSNER, SR. 
DEPARTMENT OF SURGERY 
OCHSNER CLINIC 


New ORLEANS, La. 
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(Cobb), 581 
uleer, chronic, partial gastrectomy for 
(Palumbo and Sharpe), 658 
vagotomy and distal gastrectomy for, 
plea for complete removal of 
antral segment in performance 


(Herrington), 467 


Dysplasia, fibrous (ossifying fibroma) of 
maxilla in child (Romsdahl et 
al.), 1107 

E 

Edema, cerebral, role in ischemic cerebral 
neuropathy after cardiac arrest 
in dogs and monkeys and _ its 
treatment with hypertonic urea, 


(Kaupp et al.), 404 


} 
| 


SUBJECT 


] 


INDEX 


Education, graduate, surgical, Minnesota ex- 
perience in (Wangensteen), 985 
surgical, panel discussion on, 984, 1144 
malignant cells from, in_ vitro 
growth (Moore et al.), 285 


Effusions, 


Electrolyte replacement of gastric drainage 
in pediatric surgery patients 
(Gutierrez et al.), 610 

Electrolytes, postoperative excretion, 
of urea on (Murphy et al.), 


effect 
485 
Electromagnetic flowmeter, application, to 
vascular studies in human patients 
(Sehenk et al.), 211 
Bromsulphalein, measurement 
hepatic blood flow by (Drapanas 
et al.), 1017 
Ellison-Zollinger syndrome, reinterpretation 
(Rudolf et al.), 170 
pulmonary, inferior 
ligation in treatment 
Adar), 879 
Emptying, gastric, after ablation of pylorus, 
use of transposed ileocecal valve 
for sphineteric control (Killen et 
al.), 838 
Endarterectomy in presence of experimental 
hypercholesterolemia and _ athero- 


and of 


vena Cava 


Embolism, 
(Mozes and 


sclerosis, evaluation (Sabiston et 
al.), 894 
Endocrine adenomas, intractable peptic ulcer 


amphophilie 
170 


and, with pituitary 
hyperplasia (Rudolf et al.), 
Esophageal aspiration: test for reflux peptic 
esophagitis (Peter), 495 
replacement by transplant from 
partial resection and, for cancer 
of artificial esophagus (Jezioro 
et al.), 828 
Esophagitis, peptic, reflux, esophageal aspira- 
tion test for (Peter), 495 


long, for spasm 


ileum, 


as 


Ksophagomyotomy, diffuse 


of esophagus and_ hypertensive 
gastroesophageal sphincter (Ellis 
et al.), 155 

Esophagus, artificial, cancer: partial resec- 


tion and esophageal replacement 
by transplant from ileum (.Jezioro 
et al.), 828 

spasm, and hypertensive 
esophageal sphincter, long esoph- 


diffuse gastro- 


agomyotomy for (Ellis et al.), 
155 
resected, study of left colon as replace- 


ment for (Beck and Baronofsky), 
499 
Etiology of pancreatitis, role of incomplete 
pancreatic duct obstruction in 
(Hermann and Davis), 318 
postoperative, of electrolytes, 
effect of urea on (Murphy et al.), 


Exeretion, 


485 
External bypass, use during experimental 
total hepatectomy (Kaupp and 


Starzl), 330 





SUBJECT INDEX 


Extracorporeal circulation, profound hypo- 

thermia combined with, for open- 

heart surgery (Sealy et al.), 432 

surgical treatment of pulmonary stenosis 
using (Gerbode et al.), 58 


F 


Fat excretion, importance of, in weight loss 
after gastrectomy (Saxon and 
Zieve), 666 
gastric inhibition by, mechanism of, studies 
on role of pancreatic and biliary 
secretions in (Menguy), 195 
Fecal chemistry and colon cystologic studies, 
correlated with sigmoidoscopy, as 
part of routine cancer clinic exam- 
inations (Cameron and Thabet), 
344 
Femur, removal of entire shaft, with com- 
plete recovery (Jones), 637 
Ferguson, Alexander Hugh, operations for 
inguinal hernia (Ravitch and 
Hitzrot), 461 
Fetal operations, complex, performance, in 
utero, without amniotic fluid loss 
or other disturbances of fetal- 
maternal relationships (Jackson 
and Egdahl), 564 
Fibrinolysin treatment of induced venous 
thrombosis in dog (Wilson), 469 
ossifying (fibrous dysplasia) of 
maxilla in child (Romsdahl et al.), 
1107 
Fibrous dysplasia 
maxilla in 
al.), 1107 
Filterable agent, new, induction of tumor im- 
munity with (Sacks et al.), 244 
Finger stripping of varicose veins (Schotten- 
feld), 913 
Fistula, duodenal, experimental method of 
producing (Cobb), 581 
urethroperineal and vesicoperineal, use of 
gracilis muscle in repair, after re 
moval of rectum (Mowlem and 
Creevy ), 340 
Fistulas, arteriovenous, traumatic, successful 
repair, between hepatic artery and 
portal vein and right renal artery 
and inferior vena cava (Cohen 
and De Bakey), 548 
ileostomies, and draining sinuses, new suc- 
tion cone for care of (Jascale- 
vich), 588 


Fibroma, 


(ossifying fibroma) of 
child (Romsdahl et 


Flexor digitorum superficialis (sublimis), 
variations of (Travill and Sand- 
born), 411 


Flowmeter, electromagnetic, application, to 
vascular studies in human pa- 
tients (Schenk et al.), 211 

and Bromsulphalein, measurement of 

hepatic blood flow by (Drapanas 
et al.), 1017 

Fluorescein string test, location of site of 
upper gastrointestinal tract hem- 
orrhage by (Haynes et al.), 821 
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G 


gas, experimental: effect of 
clostridial and staphylococcal 
toxoids on survival time (Reid et 
al.), 796 
gangrene, experimental: effect of 
clostridial and __ staphylococcal 
toxoids on survival time (Reid 
et al.), 796 
Gastrectomy, distal, and vagotomy, for duo- 
denal uicer, plea for complete re- 
moval of antral segment in per- 
formance (Herrington), 467 
for chronic duodenal 
(Palumbo and Sharpe), 658 
75 per cent, massive bowel resection after 
(Craig and Stewart), 678 
weight loss after: comparative importance 
of residual pouch capacity, pres- 
ence of innervated pylorus, fat 
excretion, and postoperative symp- 
toms (Saxon and Zieve), 666 


Gastric drainage, electrolyte replacement, in 
pediatric surgery patients (Gutier 

rez et al.), 610 
emptying after ablation of pylorus, use of 


Gangrene, 


Gas 


partial, ulcer 


transposed ileocecal valve for 
sphineteric control (Killen et al.), 
838 


inhibition by fat, mechanism, studies on 
role of pancreatic and _ biliary 
secretions in (Menguy), 195 
isolated, vagally innervated, in 
monkey (Fausnaugh et al.), 682 
resection, quantitative assessment of extent 
(Oleh and Harkins), 655 
Gastroesophageal sphincter, hypertensive, and 
diffuse spasm of esophagus, long 
esophagomyotomy for (Ellis et 
al.), 155 
Gastrointestinal hemorrhage after a')dominal 
aortic operations (Cordell et al.), 
997 
unexplained, opezative mesenteric  ar- 
teriography in search for site of 
bleeding in (Margulis et al.), 534 
tract, upper, hemorrhage, location of site, 
by fluorescein string test (Haynes 
et al.), 821 
Goiter, obstructing, congenital (Packard et 
al.), 422 
Gold, radioactive, technique for estimation of 
liver blood flow: normal values 
and technical considerations 
(Restrepo et al.), 748 
Gracilis muscle, use, in repair of urethro- 
perineal and vesicoperineal fistula 
after removal of rectum (Mowlem 
and Creevy), 340 
Graduate education, surgical, Minnesota ex- 
perience in (Wangensteen), 985 
Great vessels, transposition, operative ap- 
proach to (Toole et al.), 43 
Greater omentum, use, in intrathoracic sur- 
gery (Yasargil), 777 


pouch, 
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Growth and nitrogen balance after injury, 
effect of diet on (Radwin et al.), 
687 
in vitro, of malignant cells from effusions 
(Moore et al.), 285 


H 


Halsted, William Stewart, operations for in- 
guinal hernia (Ravitch and Hitz- 
rot), 445, 615 
Hand and hemostat, maneuverability (Der- 
rick), 936 
Hands, drying, careless, as possible source of 
contamination : proposed safe 
technique (Prioleau), 417 
Heart, arrested, cold and chemically, myo- 
cardial metabolism and postarrest 
function in (Greenberg et al.), 31 
block, complete, long-term correction, tran- 
sistorized, self-contained, implant- 
able pacemaker for (Chardack et 
al.), 643 
massager, mechanical: preliminary report 
(Woleott and Wherry), 903 
artificial, and profound hypo- 
thermia at 10° C., correction of 
syphilitic coronary obstruction 
under (Dubost et al.), 540 
Hematopoiesis, surgical studies in (Jacob et 
al.), 221 
Hemicorporectomy, or lumbar amputation, 
for advanced malignancy of lower 
half of body (Kennedy et al.), 
357 
Hemodynamic alterations in patients with 
cerebral arterial insufficiency be- 
fore and after operation (Craw- 
ford et al.), 76 
Hemorrhage, acute, effect upon hepatic 
blood flow and splanchnic oxygen 
consumption in dogs (Ballinger 
and Vollenweider), 758 
gastrointestinal, after abdominal aortic 
operations (Cordell et al.), 997 
unexplained, operative mesenteric ar- 
teriography in search for site of 
bleeding in (Margulis et al.), 534 
upper gastrointestinal tract, location of 
site, by fluorescein string test 
(Haynes et al.), 821 
Hemostat and hand, maneuverability (Der- 
rick), 936 
Heparinization, long-term, and temporary 
regional surface cooling, in ther- 
apy of burns (Berberian), 391 
Hepatectomy, total, experimental, use of ex- 
ternal bypass during (Kaupp and 
Starzl), 330 
Ifepatic blood flow, measurement, by Brom- 
sulphalein and _ electromagnetic 
flowmeter (Drapanas et al.), 1017 
and splanchnic oxygen consumption, 
effect of acute hemorrhage upon, 
in dogs (Ballinger and Vollen- 
weider), 758 


Heart-lung, 


SUBJECT 






INDEX 


Hepatic—Cont’d 


lobectomy, total for 


primary 
hepatoma (Lin et al.), 1048 
and portal circulation, effect of surgical 


right, 


Pituitrin (Heinburger et 
al.), 706 

Hepatoma, primary, total right hepatic lobec 
tomy for (Lin et al.), 1048 


upon 


Hernia, incisional repair of (Taylor and 
Jontz), 528 
inguinal, operations for (Ravitch and 


Hitzrot), 439, 615 
“Johns Hopkins” (Ravitch 
631 
obturator, strangulated (Rogers), 394 
High pressure ventricular septal defect, sur- 
gical repair through right atrium 
(Kay et al.), 65 
Hirschsprung’s disease, diarrhe: 
rectosigmoidectomy for 
son et al.), 419 
Histologic diagnosis of breast 


and Hitzrot), 


following 
(Swen- 


carcinoma with 


Silverman needle biopsy (Saltz- 
stein), 366 

“Hopkins hernia” (Ravitch and Hitzrot), 
631 

5-Hydroxytryptamine (serotonin) and sero- 
tonin precursor, effect, on pan- 


creatic secretion in dog (Drapanas 
and Pollack), 854 

5-Hydroxytryptophane (serotonin precursor) 
and serotonin, effect, on pancreatic 
secretion in dog (Drapanas and 
Pollack), 854 

Hypercholesterolemia and atherosclerosis, ex- 
perimental, evaluation of endar- 
terectomy in presence of (Sabis- 
ton et al.), 894 

Hyperplasia, pituitary, amphophilic, intract- 
able peptic ulcer and endocrine 


adenomas with (Rudolf et al.), 
170 
Hypertension, portal, comparison between ex- 
: ’ ’ i 
perimentally induced state and 
that observed in human beings 


(Bono et al.), 119 
renal revascularization for (Morris et al.), 
95 
systemic, and aberrant renal arteries, asso- 
ciation (Derrick and Tyson), 907 
Hypertensive gastroesophageal sphincter, and 
diffuse spasm of esophagus, long 
esophagomyotomy for (Ellis et 
al.), 155 
Hypertonic urea, treatment of cerebral edema 
with, in ischemic cerebral neurop- 
athy after cardiac arrest in dogs 
and monkeys (Kaupp et al.), 404 
Hypotension, Arfonad-induced, and general 
hypothermia, comparison of 
effects, on survival of dogs after 


temporary acute occlusion of 
portal vein (Carter and Huggins), 
1028 

Hypothermia, effects, upon cerebrospinal 


carotid 
13 


fluid oxygen tension and 
blood flow 


(Stern and Good), 








SUBJECT INDEX 


Hypothermia—Cont’d 
general, and Arfonad-induced hypotension, 
comparison of effects, on survival 
of dogs after temporary acute oc- 
clusion of portal vein (Carter and 
Huggins), 1028 
profound, at 10° C., and artificial heart- 


jung, correction of syphilitic 
coronary obstruction under 
(Dubost et al.), 540 

combined with extracorporeal circula- 


tion for open-heart surgery (Sealy 
et al.), 432 


I 

Idiopathic migratory thrombophlebitis 
(Jimenez), 741 

Tleocecal valve, transposed, use, for sphine- 
teric control of gastric emptying 
after ablation of pylorus (Killen 
et al.), 838 

Tleostomies, fistulas, and draining sinuses, 
new suction cone for care of 
<Jasealevich), 588 

Tleum, transplant from, esophageal replace- 
ment by, and partial resection, for 
eancer of artificial esophagus 
(Jezioro et al.), 828 

Ileus, paralytic, associated with prolonged 
bishydroxycoumarin (Dicumarol) 
therapy (Perez-Mesa), 351 

Immunity, transplantation, after total body 
irradiation (Murray et al.), 272 

tumor, induction, with new filterable agent 

(Sacks et al.), 244 

In vitro growth of malignant cells from 
effusions (Moore et al.), 285 


Incisional hernia repair (Taylor and Jontz), | 


528 

intracytoplasmic, in colon car- 

cinoma (Mueller et al.), 261 

Induction of tumor immunity with new 
filterable agent (Sacks et al.), 244 

Infants in first month of life, appendicitis in 
(Schaupp et al.), 805 

Inferior vena cava ligation in treatment of 
pulmonary embolism (Mozes and 
Adar), 879 

Inguinal hernia, operations for (Ravitch and 
Hitzrot), 439, 615 

Inhibition, gastric, by fat, mechanism of, 
studies on role of pancreatic and 
biliary secretions in (Menguy), 
195 

Institutions, mental and corrective, in sur- 
gical training program at Minne- 
sota (Zimmermann), 1149 

state, use in surgical training programs 

(Schilling), 1144 

Insufficiency, arterial, cerebral, hemodynamic 
alterations in patients with, be- 
fore and after operation (Craw- 
ford et al.), 76 

Intestinal atresia, meconium peritonitis sec- 
ondary to (Rhodes et al.), 812 


Inclusions, 
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peptic ulcer and _ endocrine 
adenomas with pituitary ampho- 
philic hyperplasia (Rudolf et al.), 
170 


Intractable 


Intracytoplasmie inclusions in colon car- 
cinoma (Mueller et al.), 261 
Intraosseous venography, costal: aid in 
management of intrathoracic neo- 
plasia (Fry et al.), 229 
Intrapleural aspiration after chest operations, 
tube for (Lee), 775 
Intrathoracic neoplasia, costal intraosseous 
venography as aid in management 
(Fry et al.), 229 
surgery, use of greater 
(Yasargil), 777 
Irradiation, total body, transplantation im- 
munity after (Murray et al.), 272 
Irrigation, surgical, apparatus (Green), 952 
Isolated organ physiology: Bromsulphalein 
clearance in the isolated perfused 
bovine liver (Chapman et al.), 


omentum in 


ii 
J 
Jaundice complicating acute cholecystitis 
(Reinus and Kesseler), 522 
posthepatic, percutaneous — transhepatic 
cholangiography in diagnosis 


(Santos et al.), 295 

“Johns Hopkins” hernia (Ravitch and Hitz- 
rot), 631 

Juvenile polyps of colon (Knox et al.), 201 


K 


Kidney, in dogs, surgical technique for re- 
ducing mass (Finkle et al.), 576 


L 


Life table method of reporting results, use 
in comparison of  thrombo- 
endarterectomy and arterial sub- 
stitution as therapy for arterial 
occlusive disease (Stokes and 
Butcher), 554 

Ligation, inferior vena cava, in treatment of 
pulmonary embolism (Mozes and 
Adar), 879 

Ligature carrier, sternal, simple (Gerbasi), 
414 


Liver blood flow, radioactive gold technique 
for estimation of: normal values 
and technical considerations 
(Restrepo et al.), 748 

bovine, isolated perfused, Bromsulphalein 
clearance in; study in _ isolated 
organ physiology (Chapman et 
al.), 111 

Lobectomy, hepatic, total right, for primary 
hepatoma (Lin et al.), 1048 

Lotheissen, Georg, operations for inguinal 
hernia (Ravitch and Hitzrot), 625 
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Lumbar amputation or hemicorporectomy for 
advanced malignancy of lower 
half of body (Kennedy et al.), 
357 

regeneration, mesenteric, after 
autografts of small bowel in dogs 
(Goott et al.), 57F 


Lymphatic 


M 


Malignancy, advanced, of lower half of body, 
lumbar amputation or _hemi- 
corporectomy for (Kennedy et 
al.), 357 
cells from effusions, in 
growth (Moore et al.), 285 
tumors in children, Collins “period of 
risk” formula for, with particular 
reference to Wilms’ tumor and 
neuroblastoma (Pollock et al.) , 606 
Maneuverability of hand and hemostat (Der- 
rick), 936 
heart, mechanical: preliminary 
report (Wolcott and Wherry), 903 
Maxilla, fibrous dysplasia (ossifying fibro- 
ma), in child (Romsdahl et al.), 
1107 
Measurement of hepatic blood flow by 
Bromsulphalein and _ electromag- 
netic flowmeter (Drapanas et al.), 
1017 
Meconium peritonitis secondary to intestinal 
atresia (Rhodes et al.), 812 
records, accuracy and_ reliability 
(Ochsner), 1155 
Meeting of Society of University Surgeons, 
review (Deterling), 293 
Mental and corrective institutions in surgical 
training program at Minnesota 
(Zimmermann), 1149 
institutions, state, use in surgical training 
programs (Schilling), 1144 
Mesenteric arteriography, operative, in search 
for site of bleeding in unex- 
plained gastrointestinal hemor- 
rhage (Margulis et al.), 534 
lymphatie regeneration after autografts of 
small bowel in dogs (Goott et al.), 
571 
Metabolism, myocardial, and postarrest func- 
tion in cold and chemically ar- 
rested heart (Greenberg et al.), 
31 
thrombophlebitis, 
(Jimenez), 741 
experience in surgical graduate 
education (Wangensteen), 985 
Myocardial metabolism and postarrest fune- 
tion in cold and chemically ar- 
rested heart (Greenberg et al.), 
31 


Malignant vitro 


Massager, 


Medical 


Migratory idiopathic 


Minnesota 


N 


Neck, tumors (Skandalakis et al.), 375 

Neoplasia, intrathoracic, costal intraosseous 
venography as aid in management 
(Fry et al.), 229 








SUBJECT INDEX 


Nerve suture after gunshot wound, timing 
(White), 946 

Neuroblastoma: 10 years’ experience (Chap- 
man and Sheridan), 1101 

and Wilms’ tumor, Collins “period of risk” 

formula for malignant tumors in 
children, with particular reference 
to (Pollock et al.), 606 

Neuropathy, cerebral, ischemic, role of cere- 
bral edema in, after cardiac arrest 
in dogs and monkeys, and its 
treatment with hypertonic urea 
(Kaupp et al.), 404 

Nitrogen balance, and growth, after injury, 
effect of diet on (Radwin et al.), 
687 


O 


Obstruction, coronary, syphilitic: correction 
under artificial heart-lung and pro- 
found hypothermia at 10° C. 
(Dubost et al.), 540 
strangulation: combined 
venous strangulation 
al.), 1006 
Obstructive arterial disease, effect on periph- 
eral arterial blood pressure (Cap- 
pelen and Hall), 888 
O)turator hernia, strangulated (Rogers), 394 
Occlusion, acute, temporary, of portal vein, 
comparison of effects of general 
hypothermia and Arfonad-induced 
hypotension on survival of dogs 
after (Carter and Huggins), 1028 
disease, arterial, comparison of 
thromboendarterectomy and arte- 
rial substitution as therapy for, 
using life table method of report- 
ing results (Stokes and Butcher), 
554 
Oddi, sphincter of, 
304 
Omentum, greater, use in intrathoracic sur- 
gery (Yasargil), 777 
surgery, profound hypothermia 
combined with extracorporeal cir- 
culation for (Sealy et al.), 432 
Operative approach to transposition of great 
vessels (Toole et al.), 43 
isolated, physiology of: Bromsul- 
phalein clearance in isolated per- 
fused bovine liver (Chapman et 
al.), 111 
small, perfusion, experiences with simpli- 
fied method (Richardson and 
Ulfelder), 237 
Organic stenosis, demonstration, biopsy of 
ampulla of Vater for (Paulino 
and Cavaleanti), 698 
fibroma (fibrous dysplasia) of 
maxilla in child (Romsdahl et 
al.), 1107 
Oxygen consumption, splanchnic, and hepatic 
blood flow, effect of acute hemor- 
rhage upon, in dogs (Ballinger 
and Vollenweider), 758 


arterial and 
(Cohn et 


Occlusive 


stenosis (Grage et al.), 


Open-heart 


Organ, 


Ossifying 





SUBJECT INDEX 


Oxygen—Cont’d 
tension, cerebrospinal fluid, and carotid 
blood flow, effects of hypothermia 
upon (Stern and Good), 13 
Oxygenator, regional perfusion (Ausman and 
Aust), 782 


P 


transistorized, self-constained, 
implantable for long-term correc- 
tion of complete heart block 
(Chardack et al.), 643 
Pancreatic adenomas, functioning, in infants 
and children (Boley et al.), 592 
and biliary secretions, studies on role of, 
in mechanism of gastric inhibition 
by fat (Menguy), 195 
duct obstruction, incomplete, role of, in 
etiology of pancreatitis (Her- 
mann and Davis), 318 
secretion in dog, effect of serotonin and 
serotonin precursor on (Drapanas 
and Pollack), 854 
Pancreatitis, etiology, role of incomplete 
pancreatic duct obstruction in 
(Hermann and Davis), 318 
experimental, studies in (Shohl et al.), 
1022 
Panel discussion on surgical education, 984, 
1144 
ileus associated with prolonged 
bishydroxycoumarin (Dicumarol) 
therapy (Perez-Mesa), 351 
Pediatric surgery in large general hospital 
(Spencer), 957 
Peptic esophagitis, reflux, esophageal aspira- 
tion as test for (Peter), 495 
ulcer, intractable, and endocrine adenomas 
with pituitary amphophilic hyper- 
plasia (Rudolf et al.), 170 
Percutaneous transhepatic cholangiography 
in diagnosis of posthepatie jaun- 
dice (Santos et al.), 295 
Perfused bovine liver, isolated, Bromsul- 
phalein clearance in; study of 
isolated organ physiology (Chap- 
man et al.), 111 
Perfusion, regional, oxygenator (Ausman and 
Aust), 782 
small organ, experience with 
method (Richardson 
felder), 237 
Peripheral arterial blood pressure, effect of 
obstructive arterial disease on 
(Cappelen and Hall), 888 
meconium, secondary to _ intes- 
tinal atresia (Rhodes et al.), 812 
Pituitary amphophilic hyperplasia, intract- 
able peptic ulcer and endocrine 
adenomas with (Rudolf et al.), 
170 
Pituitrin, surgical, effect upon portal and 
hepatic circulation (Heimburger 
et al.), 706 


Pacemaker, 


Paralytic 


simplified 
and UlI- 


Peritonitis, 





1175 


Plea for valid assessment of surgical ther- 
apy: value of controlled, co- 
operative clinical trials (Moore), 
481 
Pleural space, absorption of blood from 
(Wilson et al.), 766 
Polyps, juvenile, of colon (Knox et al.), 201 
Portacaval shunt operation in patients with 
cirrhosis and ascites (Barker and 
Reemtsma), 142 
Portal and hepatic circulation, effect of sur- 
gical Pituitrin upon (Heimburger 
et al.), 706 
hypertension; comparison between experi- 
mentally induced state and that 
observed in human beings (Bono 

et al.), 119 
vein, temporary acute occlusion, comparison 
of effects of general hypothermia 
and Arfonad-induced hypotension 
on survival of dogs after (Carter 

and Huggins), 1028 

function, myocardial metabolism 

and, in cold and chemically ar- 

rested heart (Greenberg et al.), 

31 

“Postcommando” patient, simple effective 
tongue-releasing procedure for 
(Sharp et al.), 1085 

Posthepatie jaundice, diagnosis, percutaneous 
transhepatic cholangiography in 
(Santos et al.), 295 

Pouch, gastric, isolated, vagally innervated, 
in monkey (Fausnaugh et al.), 
682 

residual, capacity, importance, in weight 
loss after gastrectomy (Saxon and 
Zieve), 666 

Pregnancy, carcinoma of breast followed by 
(Brown), 862 

Pressure-pain test in venous thrombosis, 
evaluation (Barner and DeWeese), 
915 

Propulsive mechanism, buccopharyngeal, in 
human deglutition (Shedd et al.), 
846 

Pulmonary embolism, inferior vena cava liga- 
tion in treatment (Mozes and 
Adar), 879 

stenosis, surgical treatment, using extra- 
corporeal circulation (Gerbode et 
al.), 58 

valve autotransplantation, study (Lower 
et al.), 1090 

Pyloric stenosis, story of (Ravitch), 1117 

Pylorus, ablation, use of transposed _ileo- 
cecal valve for sphincterie control 
of gastric emptying after (Killen 


Postarrest 


: et al.), 838 
innervated, importance of presence, in 
weight loss after gastrectomy 


(Saxon and Zieve), 666 


Q 


Quantitative assessment of extent of gastric 
resection (Oleh and Harkins), 655 
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R 


Radiation sickness, acute, in dogs, treatment, 
with various preparations of spleen 
(Lillehei et al.), 716 
Radioactive gold technique for estimation of 
liver blood flow: normal values 
and technical considerations 
(Restrepo et al.), 748 
medical, accuracy and reliability 
(Ochsner), 1155 
Rectosigmoidectomy for Hirschsprung’s dis- 
ease, diarrhea following (Swen- 
son et al.), 419 
Rectum, removal, use of gracilis muscle in 
repair of urethroperineal and 
vesicoperineal fistula after (Mow- 
lem and Creevy), 340 
Regeneration, mesenteric lymphatic, after 
autografts of small bowel in dogs 
(Goott et al.), 571 
Regional perfusion oxygenator (Ausman and 
Aust), 782 
Renacidin, use of, in preventing calcification 
of indwelling catheters (Mulvaney 
et al.), 584 
Renal arteries, aberrant, and systemic hyper- 
tension, association (Derrick and 
Tyson), 907 
mass in dogs, surgical technique for re- 
ducing (Finkle et al.), 576 
revascularization for hypertension (Morris 
et al.), 95 
Repair, surgical, of high pressure ventricular 
septal defect through right atrium 
(Kay et al.), 65 
Replacement for resected esophagus, study 
of left colon as (Beck and 
Baronofsky), 499 
Resection, gastric, quantitative assessment of 
extent (Olch and Harkins), 655 
and esophageal replacement by 
transplant from ileum, for cancer 
of artificial esophagus (Jezioro et 
al.), 828 
Revascularization, renal, for 
(Morris et al.), 95 
Review of meeting of Society of University 
Surgeons (Deterling), 293 


Records, 


partial, 


hypertension 


s 


Secretion, pancreatic, in dog, effect of sero- 
tonin and serotonin precursor on 
(Drapanas and Pollack), 854 

Secretions, biliary and pancreatic, studies on 
role of, in mechanism of gastric 
inhibition by fat (Menguy), 195 

Septal defect, ventricular, high pressure, sur- 
gical repair, through right atrium 
(Kay et al.), 65 

Serotonin and serotonin precursor, effect on 
pancreatic secretion in dog 
(Drapanas and Pollack), 854 

Shaft of femur, entire, removal, with com- 
plete recovery (Jones), 637 

Shunt operation, portacaval, in patients 
with cirrhosis and ascites (Barker 
and Reemtsma), 142 
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Sigmoidoscopy as part of routine cancer 
clinic examinations with corre- 
lated fecal chemistry and colon 
cytologic studies (Cameron and 
Thabet), 344 

Silverman needle biopsy, histologic diag- 
nosis of breast carcinoma with 
(Saltzstein), 366 

Simplified method of small organ perfusion, 


experiences with (Richardson 
and Ulfelder), 237 
Sinus system, coronary, for use during 


cardiopulmonary bypass (Winter- 
scheid et al.), 785 

Sinuses, draining, ileostomies, and fistulas, 
new suction cone for care (Jas- 
ealevich), 588 

Site of bleeding in unexplained gastroin- 
testinal hemorrhage, operative 


mesenteric arteriography in 
search for (Margulis et al.), 534 
upper gastrointestinal tract hemorrhage, 
location, by fluorescein string 


test (Haynes et al.), 821 

Society of University Surgeons issue, 1-294, 
review of meeting (Deterling), 
293 


| Spasm, diffuse, of esophagus, and hyper- 


tensive gastroesophageal sphinc- 

ter, long esophagomyotomy for 

(Ellis et al.), 155 

gastroesophageal, hypertensive, 

and diffuse spasm of esophagus, 

long esophagomyotomy for (Ellis 

et al.), 155 

of Oddi, stenosis (Grage et al.), 304 

Sphincteric control of gastric emptying 
after ablation of pylorus, use of 
transposed ileocecal valve for 
(Killen et al.), 838 

Sphygmomanometer cuff pain test in venous 
thrombosis, evaluation (Barner 
and DeWeese), 913 

Splanchnie oxygen consumption, and hepatic 
blood flow, effect of acute hemor- 
rhage upon, in dogs (Ballinger 
and Vollenweider), 758 

Spleen, various preparations, treatment of 
acute radiation sickness in dogs 
with (Lillehei et al.), 716 

Staphylococcal and clostridial toxoids, effect 
on survival time, in experimental 
gas gangrene (Reid et al.), 796 


Sphincter, 


State mental institutions, use in surgical 
training programs (Schilling), 
1144 


Stenosis, organic, demonstration, biopsy of 
ampulla of Vater for (Paulino 
and Cavalcanti), 698 
pulmonary, surgical treatment, using ex- 
tracorporeal circulation (Gerbode 
et al.), 58 
pyloric, story of (Ravitch), 1117 
sphincter of Oddi (Grage et al.), 304 
Sternal ligature carrier, simple (Gerbasi), 
414 
Strangulated obturator hernia (Rogers), 394 
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combined arte- 


Strangulation obstruction: 
strangulation 


rial and venous 
(Cohn et al.), 1006 
String test, fluorescein, location of site of 
upper gastrointestinal tract hem- 
orrhage by (Haynes et al.), 821 
(flexor digitorum  superficialis), 
variations in (Travill and Sand- 
born), 411 
Suction cone: new apparatus for care of 
ileostomies, fistulas, and draining 
sinuses (Jascalevich), 588 
Surface cooling, regional, temporary, and 
long-term heparinization in ther- 
apy of burns (Berberian), 391 
University, Society of, issue, 
1-294 (Deterling), 293 
Surgery, pediatric, in large general hospital 
(Spencer), 957 
to contribute richly to (Randall), 1 
Surgical education, panel discussion on, 984 
graduate education, Minnesota experience 
in (Wangensteen), 985 
irrigation apparatus (Green), 952 
studies in hematopoiesis (Jacob et al.), 
221 
therapy, plea for valid assessment: value 
of controlled, cooperative clin- 
ical trials (Moore), 481 
training program at Minnesota, mental 
and corrective institutions in 
(Zimmermann), 1149 


Sublimis 


Surgeons, 


programs, use of state mental institu- | 


tions in (Schilling), 1144 

Suture, nerve, after gunshot wound, timing 

(White), 946 

postoperative, importance, in 

weight loss after gastrectomy 

(Saxon and Zieve), 666 

Syndrome, dumping, experimental, change 
in effective circulating volume 
during (Mathews et al.), 185 

Syphilitie coronary obstruction: correction 
under artificial heart-lung and 
profound hypothermia at 10° C. 
(Dubost et al.), 540 

Systemic hypertension, and aberrant renal 
arteries, association (Derrick 
and Tyson), 907 


Symptoms, 


k 


Tariff, academic (Casberg), 819 
Tension, oxygen, cerebrospinal fluid, and 


carotid blood fiow, effects of 
hypothermia upon (Stern and 
Good), 13 

Thromboangiitis obliterans in women 


(Kaiser et al.), 733 
Thromboendarterectomy and arterial sub- 
stitution, comparison, as therapy 
for arterial occlusive disease 
using the life table method of 


reporting results (Stokes and 
Butcher), 554 
Thrombophlebitis, idiopathic migratory 


(Jimenez), 741 








Thromboplastins, blood vessel, and early 
thrombosis after vascular opera- 
tions (Huggins), 724 
Thrombosis, early, after vascular opera- 
tions, blood vessel thromboplas- 
tins and (Huggins), 724 
venous, evaluation of sphygmomanometer 
cuff pain test in (Barner and 
DeWeese), 915 
induced, in dog, fibrinolysin treatment 
(Wilson), 469 
Timing of nerve suture after gunshot wound 
(White), 946 
Tongue, carcinoma: its behavior and man- 
agement (Hamilton et al.), 385 
Tongue-releasing procedure, simple, effec- 
tive, for “postecommando” pa- 
tient (Sharp et al.), 1085 
Topical therapy as expedient treatment of 
massive open wounds (Mendel- 
son), 1035 
Total body irradiation, transplantation im- 
munity after (Murray et al.), 


272 

Toxoids, clostridial and _ staphylococcal, 
effect, on survival time in ex- 
perimental gas gangrene (Reid 
et al.), 796 

Tracheal diverticula (Dutta and Basma- 


jian), 335 

Training program, surgical, at Minnesota, 
mental and corrective institu- 
tions in (Zimmermann), 1149 


programs, surgical, use of state mental 
institutions in (Schilling), 1144 
Transfusion, effect, on blood volume in 
starved and undernourished rats 

(Pareira et al.), 940 


Transhepatic cholangiography, percutane- 
ous, in diagnosis of posthepatic 
jaundice (Santos et al.), 295 

Transplant from ileum, esophageal replace- 
ment by, and partial resection, 
for cancer of artificial esophagus 
(Jezioro et al.), 828 


Transplantation immunity after total body 
irradiation (Murray et al.), 272 


Transposition of great vessels, operative ap- 
proach (Toole et al.), 43 

Traumatic arteriovenous fistulas, successful 
repair, between hepatic artery 
and portal vein and right renal 
artery and inferior vena cava 
(Cohen and De Bakey), 548 


Tube for intrapleural aspiration after chest 
operations in animals (Lee), 775 


Tumor immunity, induction, with new filter- 
able agent (Sacks et al.), 244 
malignant, in children, Collins 
“period of risk” formula for, 
with particular reference to 
Wilms’ tumor and neuroblastoma 
(Pollock et al.), 606 

of neck (Skandalakis et al.), 375 


Tumors, 
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U 


Uleer, duodenal, chronic, partial gastrectomy 
for (Palumbo and Sharpe), 658 
vagotomy and distal gastrectomy for, 
plea for complete removal of 
antral segment in performance 
(Herrington), 467 
intractable, and endocrine ade- 
nomas with pituitary amphophilic 
hyperplasia (Rudolf et al.), 170 
University Surgeons, Society of, issue, 1-294, 
review of meeting (Deterling), 
293 
gastrointestinal tract hemorrhage, 
location of site, by fluorescein 
string test (Hayes et al.), 821 
Urea, effect, on postoperative excretion of 
electrolytes (Murphy et al.), 485 
hypertonic, treatment of cerebral edema 
with, in ischemic cerebral neu- 
ropathy after cardiac arrest in 
dogs and monkeys (Kaupp et 
al.), 404 
use, exposure of middle cerebral aneurysm 
after (Avman and Fisher), 491 
Urethroperineal and vesicoperineal fistula, use 
of gracilis muscle in repair, after 
removal of rectum (Mowlem and 
Creevy), 340 


peptic, 


Upper 


Vv 


Vagally innervated, isolated, gastric pouch in 
monkeys (Fausnaugh et al.), 682 
Vagotomy and distal gastrectomy for duo- 


denal ulcer, plea for complete re- 
moval of antral segment in per- 
formance (Herrington), 467 
Valve, ileocecal, transposed, use for sphinc- 
teric control of gastric emptying 
after ablation of pylorus (Killen 
et al.), 838 
pulmonary, autotransplantation, 
(Lower et al.), 1090 
Varicose veins, development, contribution of 
excessive consumption of alcohol 
to (Tanyol), 1061 
finger stripping (Schottenfeld), 913 
Vascular operations, blood vessel thrombo- 
plastins and early thrombosis after 
(Huggins), 724 
studies in human patients, application of 
electromagnetic flowmeter to 
(Sehenk et al.), 211 


study 
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Vein, portal, temporary acute occlusion, com- 
parison of effects of general hypo- 
thermia and Arfonad-induced hypo- 
tension on survival of dogs after 
(Carter and Huggins), 1028 

Veins, varicose, development, contribution of 
excessive consumption of alcohol 
to (Tanyol), 1061 

finger stripping (Schottenfeld), 913 

Vena cava, inferior, ligation in treatment of 
pulmonary embolism (Mozes and 
Adar), 879 

Venography, costal intraosseous: aid in 
management of intrathoracic neo- 
plasia (Fry et al.), 229 

Venous and arterial strangulation obstruction, 
combined (Cohn et al.), 1006 

thrombosis, evaluation of sphygmoma- 
nometer cuff pain test in (Barner 
and DeWeese), 915 
induced, in dog, fibrinolysin treatment 
(Wilson), 469 
septal defect, high 
surgical repair, through 

atrium (Kay et al.), 65 

Vesicoperineal and urethroperineal fistula, use 
of gracilis muscle in repair after 
removal of rectum (Mowlem and 
Creevy), 340 

Vessels, great, transposition, operative ap- 
proach to (Toole et al.), 43 

Volume, blood, in starved and undernourished 
rats, effect of transfusion on 
(Pareira et al.), 940 

circulating, effective, change in, during ex- 
perimental dumping syndrome 
(Mathews et al.), 185 


pressure, 
right 


Ventricular 


W 


Weight loss after gastrectomy: comparative 
importance of residual pouch 
sapacity, presence of innervated 
pylorus, fat excretion, and post- 
operative symptoms (Saxon and 
Zieve), 666 
tumor and neuroblastoma, Collins 
“period of risk” formula for ma- 
lignant tumors in children with 
particular reference to (Pollock 
et al.), 606 
Wound cleansing, surgical irrigation appa- 
ratus for (Green), 952 

Wounds, massive, open, topical therapy as 
expedient treatment (Mendelson), 
1035 


Wilms’ 
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surgery for cancer 

of head and neck, lung, 
breast, cervix, uterus, 
bladder, colon and 
anorectum have already 


been performed using 


Croreacrin’ KCB | 


BRAND OF MONOXYCHLOROSENE 


yet not a single case of human 
toxicity has been reported on 


the use of the drug in the 


Available in units of 
4 X 5 gram bottles 


po wala sn: on recommended concentrations. 


REFERENCES: 


GLIEDMAN, M., GRANT, R., ROGERS, C. AND KARLSON, K. E.: Clorpactin, A. Surgical Adjunct; Tumorcidal 
and Antimicrobial Properties, ‘‘Surgical Forum’’ of the American College of Surgeons, Vol. VIII, 1958. 


BACON, HARRY E., and BERKLEY, J. L.; Refinements in Prevention of Recurrent Carcinoma Prior to and 
During Resection of the Colon and Rectum; Preliminary Report; J. of the Int'l. College of Surgeons, 
Vol. 30, No. 5, Nov. 1958. 


SOUTHWICK, HARRY W. and COLE, WARREN H.; Prophylactic and Adjuvant Measures in the Treatment 
of Carcinoma of the Colon; N. Y. State Jour. of Med., P. 86-103, Vol. 59, No. 1, Jan. 1, 1959. 


SMITH, ROBERT A., LT. (MC) U.S.N. Clorpactin XCB: Its use in Urology in the Surgical Treatment of 
Malignant Neoplasms; Journ. of Urology, April 1959. 


HEAD AND NECK SERVICE, The University of Texas, M. D. Anderson Hospital and Tumor Institute, 
Houston, Texas: Personal Communication. 


Pharmaceutical UARDIAN 
Division HEMICAL 
*Picase note that Clorpactin WCS-90 ORPORATION 


is an antimicrobial agent and not for 


use in destroying viable tumor cells. 38-15 30th Sts LONG ISLAND CITY t N. Y. 
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A SIGNIFICANT 


NEW RESEARCH 
DEVELOPMENT FROM 





-— CYVYANANMID —_~© 


SURGICAL PRODUCTS DIVISION 


SILIGONE 
TREATED 





















































SUPERIOR ON ALL COUNTS TO OTHER EXISTING SILK SUTURES 








1 PHYSIOLOGICALLY INERT... 


New silicone-rubber coating dramatically 5 
overcomes the problem of tissue reactions 
reported!* with wax-coated silk. 


No granuloma, paraffinoma, adhesions, in- 5 
flammatory reaction or other significant 
adverse response has been encountered 

with the surgical use of silicone materi- \ 
al.5-!° Excellent tissue tolerance shortens 

“lag period,” does not inhibit tissue re- 
pair. The unique coating process encases : 
all fibers of the suture strand in pure, sur- 
gical silicone rubber to present a continu- 
um of physiologically inert suture mater- 
ial to the tissues. 


BENIGN RESPONSE TO 
SILICONE-TREATED SILK 


0-day embedment: Thin dense sclero-col- : 
lagen capsule surrounds suture. No other ' 
remarkable findings. No increase in su- si 
ture volume. (Section cut obliquely to long 


axis, giving elongation. ) 


COMMON REACTION 
TO WAX-COATED SILK 


40-day embedment: Moderately thickened 
sclero-collagen capsule surrounds suture 
mass. Granulation tissue invaded and in- 
creased suture mass by about a factor of 4 
over that observed after three days. Many 
foreign body giant cells on inside of colla- 
gen capsule. New blood vessel elements on 
the border of the capsule. 


Mallory’s connective tissue stain. Sections cut at 
7 microns. Photomicrographs taken at 100x. Suture 
size: 00 


References: 

1. Wilkinson, J. F.; Freeman, G.G.; New, N., and 
Noan, R. D.: Lancet 271:621, 1956. 2. Brown, J. B.; 
Fryer, M. P., and Lu, M.: A.M.A. Arch Surg. 68 :744, 
1954. 3. Large,O. P.:Am. J. Surg. 60:415, 1943. 4. Wolf, 
R.: Ibid. 55:153, 1942. 5. Rosenberg, N.; Moolten, S. E., 
and Vroman, L.: Arch Surg. 60:363, 1950. 6. Blunt, Jr., 
W. J.: Am. J. Surg. 95:512, 1958. 7. Lahey, F.: New 
England J. Med. 240:161, 1949. 8. Dimant, S.: Lancet 
267 :533, 1954. 9. Rowe, V. K.; Spencer, H. G., and Bass, 
S. L.: J. Ind. Hygiene & Toxicol. 30:332, 1948. 10. 
DeNicola, R. R.: J. Urology 63 :168, 1950. 








SILICONE-TREATED SILK SUTURES 


Cc wANANI D - 


SURGICAL PRODUCTS DIVISION 

















€ 2 15% TO 20% GREATER 
TENSILE STRENGTH 


Superiority over other silks is achieved through 
new, unique braiding process which increases silk 
density per unit diameter. Added strength may 
permit selection of smaller size suture in some 
instances. Silicone coating prolongs in situ strength, 
protects suture against enzymatic or body fluid in- 
vasion. Continued tissue-approximation is assured; 
neo-vascularization and fibrosis are minimized. 


< 3 : 
ABSOLUTE NON- | 
CAPILLARITY 


...surpasses all wax 
ain tas coated silk. Silicone 
Tensile Strength Tensile Strength Tensile Strength / : coating prevents “car- 

Size 000 Size 000 Size 000 ; 123 rier-action” in spread. 
oa of bacterial contami- 
nation along the suture 
line. The true zero-. 
capillarity has been. 
demonstrated in ex- 
acting laborator 
tests. The surgical 
silks tested were sub- 
jected to three suc-_ 
cessive boiling treat- 
ments, drying and 
suspension in dye so- 
lution. 


Silicone -Treated Brand A Brand B 
Silk Size 000 Size 000 Size 000 


q 4 EASIEST HANDLING SILK 


Surgeons will recognize the balanced 
“hand” of SILICONE-TREATED SILK 
as ideally suited to the silk technic of 
Halsted. The silicone coating imparts 
both firmness and optimum pliability to 
the suture strand. The smooth, even sili- 


cone coating also minimizes “drag,” re- 


duces the extent of suture-induced trauma 
and will not crack or change under nor- 
mal handling or varying temperatures. 


The unique construction and silicone-rubber coat- 
ing provides a balanced “hand” for optimum 
control in use. 
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Available in the SURGILOPE® SP Sterile Suture Str 
in a complete line of pre-cut and Atraumatic” pr 


SILICONE-TREATED SILK is supplied in the 
new SURGILOPE SP Sterile Suture Strip Pack 
which makes possible a safer suture dispensing 
technique that provides greater protection for pa- 
tient and personnel. Use of the individual, sterile 
plastic pack eliminates cut fingers, gloves and 
breaks in aseptic technique often caused by sharp 
foil packages or broken glass tubes and jars in O.R.; 
eliminates need for hazardous jars and irritating 
jar solutions; saves valuable nurse time and stor- 
age space; and permits standardization of suture 


dispensing through one safer, more efficient method. 
NEW SP SERVICE PROGRAM - Significant sav- 
ings of nurse time, resterilizing supplies and stor- 
age space are now possible with the new SP Service 
Program. Unused SURGILOPE SP inner envelopes 
are collected by the O.R. nurse and sent to Surgical 
Products Division in a special mailing carton sup- 
plied free. Sutures from each hospital are separately 
reprocessed, sterilized and repackaged by individ- 
ual lot...and the original sutures returned, certified 
sterile U.S.P.—at no extra cost to the hospital. 


SILICONE-TREATED SILK SUTURES 


ALSO AVAILABLE 
NON-STERILE: MEAS- 
UROLL® DISPENSER 
PACKAGE. 

Twenty strands per roll. 
200 yards (20 x 10 yds.), 
sizes 5-0 to 0. 

600 yards (20 x 30 yds.), 
sizes 4-0 to 00. 
STANDARD SPOOLS 
25-yard, sizes 5-0 to 2. 
100-yard, sizes 6-0 to 4. 








30 ROCKEFELLER PLAZA 
NEW YORK._N ¥ BS 


SALES OFFICE: DANBURY, CONNECTICUT 
PRODUCERS OF DAVIS &GECK SUTURES AND 
vim® HYPODERMIC SYRINGES AND NEEDLES 

















The 

effec 
to 7§ 
cons 
isola 
not < 
tecti: 
IS pr 
hand 
IS als 
make 


Ref: 














S ELECTRODYNE D-72 + 


S \ THE EXTERNAL 
BVO By Fan, 
280; 











DEFIBRILLATOR wh 
A 9 TBE HATS 


45f 





SOY 





LE POYWER 
INDIA TCR 


CIRCUIT BREAKER 





iMPLASE 
_INDITATOR 









IMPULSE VOLTAGE 
Bats eS 













Fiat, 


EXTERNAL INTERNAL / ‘ 
a (@ 


ELECTRODES SRECTOR — 








thod. 
, gav- 


so: | With closed chest cardiac massage NOW a reality - 


ron external defibrillation is a requisite for 
gical complete closed chest cardiac resuscitation 


sup- 
ately J The countershock or impulse duration is automatically fixed and is optimum for 
livid- | effective ventricular defibrillation. Countershock voltage is variable in steps up 
tified 9 ‘0 750 volts, delivering up to 15 amperes through the chest wall. The D-72 was 
| conservatively designed with these ratings in mind. Power relay contacts and 
. isolation transformer safely transmit 12,000 watts. Automatic timing circuit will 
not allow successive countershocks more often than one per second, thus pro- 
tecting the patient from undue heating. Maximum safety for patient and operator 
is provided by such features as the isolation transformer and thickly insulated 
handles of rubber backed 8.5 cm. diameter flat disc electrodes. This instrument 
is also available in combination with the well-known Electrodyne Cardiac Pace- 

















Technical Data 


maker. 
Nast, Philip R.; Pennypacker, Charles S.; Wagner, Joseph A.: Successful External Electrical Defibrillation in Acute 
Myocardial Infraction. Circulation, 22: 138-143, July, 1960. 
Zoll, P. M., et al: Ventricular Fibrillation: Treatment and Prevention by External Electric Currents. The New 
, England Journal of Medicine 262: 105, January 21, 1960. 
References: 


Sasahara, Arthur A., Rudolph, Abraham M., Hoffman, Julien i. E., and Hauck, Anna J.: Ventricular Fibrillation 
during Catheterization of the Right Side of the Heart Terminated Successively by External Defibrillation. The New 
England Journal of Medicine, 261: 26, July 2, 1959. 


Zoll, P. M., et al: Termination of Ventricular Fibrillation in Man by Externally Applied Electric Countershock. 
New England Journal of Medicine, 254: 727, April 19, 1956. 


Information on the Electrodyne Cardioscope and other instruments is available on request. 
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* Sklar T-C® Needle Holders incorporate 
Tungsten Carbide as an integral part of the 
jaws. This revolutionary development elimi- 
nates the disadvantages of welded inserts. 




















T-C Jaws Assure... 










NEEDLE POSITIVE GRIP... The hard surface of the jaws com- 
HOLDERS bined with very fine hand filed serrations prevents 
WITH rotation with the important advantage of avoiding 
T-C® JAWS damage to fine suture needles. 


Pat. No. 2,795,225 









\. DEPENDABILITY ...No inserts to loosen or fall out 






























ee ... Original temper and strength of jaws is preserved. 
Baumgartner ' 

Collier \ To distinguish T-C Needle Holders from the standard 
Crile \ instruments, the handles are copper plated for ready 
Halsey identification. The copper plating will darken after 
Heaney autoclaving, but no attempt should be made to retain 


the original color as the condition is purely cos- 
metic. T-C Needle Holders will be supplied without 


Masson 1042”, 11144” 
Mayo . ” a a” 













New Orleans | copper plated handles upon request. 

a , | These superior, dependable instruments are priced 
+t topes a slightly higher than our standard pattern Needle 

Webster | Holders 

Stainless Steel 











Available through 
accredited surgical 






supply dealers. 







oar LONG ISLAND CITY, NEW YORK 
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nutritional therapy in the “therapeutic” jar 


STRESSCAPS helps meet increased metabolic requirements in burns, fractures and 
wounds. Abnormal levels of water-soluble vitamins are suddenly required with other 
nutritional factors—just as the stress reaction induces severe depletion’? and alters 
metabolism.* High potency supplements must be administered’? as provided by 
STRESSCAPS, to support rapid recovery and prevent general complications of meta- 
bolic failure. Of “therapeutic” importance to the out-patient, the attractive STRESS- 
CAPS jar is a convenient reminder of daily dosage...insuring adequate intake over 
the therapeutic course. 


Each capsule contains: Thiamine Mononitrate (B,) 10 mg., Riboflavin (B,) 10 mg., Niacinamide 100 me.. 
Ascorbic Acid (C) 300 mg., Pyridoxine HCI (B,) 2 mg., Vitamin B,. 4 mcgm., Calcium Pantothenate 20 
mg., Vitamin K (Menadione) 2 mg. Average dose: 1-2 capsules daily. 


1. Richardson, M. E.: J. Am. Osteop. A. 57:562 (May) 1958. 2. Mason, M. L.: Northwest Med. 57:1489 (Nov.) 1958. 8. Cole- 
man, S. S.: Am. J. Surg. 97:43 (Jan.) 1959. 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York QD 


STRESSCAPS 


Stress Formula Vitamins Lederle 
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introducing 
a completely new 


water-soluble salt 


of FURADANTIN 


® 


FURADANTIN 
SODIUM 


for Intravenous Use 


where oral medication is not feasible 


for treating 


genitourinary infections, such as 
pyelonephritis, pyelitis, cystitis, prostatitis 
systemic, bacterial infections 


has been lifesaving in certain instances 





(COPY OF PACKAGE INSERT) 


STERILE 


For Intravenous Use 


ACTIVE INGREDIENT: Each vial contains sufh- 
cient material to permit withdrawal of 180 mg. 
Furadantin, as the sodium salt. 


Furadantin Sodium is a synthetic antibacterial 
agent, one of the antimicrobial nitrofurans, having 
the following structure: 


CHe—C=0 


onl | 
e” NO 


-C H=N-N 
~~ 


O 


1-(5-nitrofurfurylideneamino)-hydantoin sodium 


N-Na 
Yi 


INDICATIONS: The antibacterial spectrum of 
Furadantin encompasses gram-negative organisms 
such as E. coli, K. pneumoniae and certain strains 
of Proteus sp., Pseudomonas sp., and Aerobacter 
sp.; as well as gram-positive organisms such as 
staphylococci, streptococci, pneumococci, Clostrid- 
ium sp., B. subtilis. 


Furadantin Sodium is indicated in genitourinary 
infections such as pyelonephritis, pyelitis, cystitis 
and prostatitis, when the oral form is not feasible. 
It is also indicated in systemic bacterial infections 
with the exception of septicemias (bacteremias) 
unless other therapy has failed or until further 
work has demonstrated its activity in this condition 
caused by organisms sensitive in vitro to Furadantin. 


In genitourinary tract infections, peroral therapy 
should replace intravenous when possible. It is not 
intended to replace surgery when mechanical ob- 
struction or stasis is present. 


ADMINISTRATION AND DC e: The crystals 
must be dissolved just prior to use as follows: Add 
15 cc. of 5% Dextrose Injection, USP, or Water for 
Injection, USP, to the vial of dry sterile Furadantin 
Sodium. Empty the syringe forcefully. Shake well 
to insure complete solution. 

FURTHER DILUTION IS REQUIRED 
BASED UPON THE PATIENT'S WEIGHT: 


Patients weighing over 120 pounds. The recom- 
mended dose is 180 mg. of Furadantin in 500 ce. of 
diluent, twice daily. This is prepared as follows: 
Withdraw the solution of 180 mg. of Furadantin 
from the vial and add it to 500 cc. of 5% Dextrose 
in water, 5% Dextrose in Saline, Normal Saline or 
1/6 molar Sodium Lactate intravenous solution. 


CAUTION 


This final solution is to be given by intravenous 
drip at the usual rate. 


Patients weighing under 120 pounds. The recom- 
mended dose is 3 mg./lb. of body weight per day 
divided in two equal doses. This is calculated on 
the basis that when the Furadantin Sodium in each 
vial is dissolved in 15 ce. of diluent, each cc. of 
solution represents 12 mg. of Furadantin. To pre- 
pare the final solution, each cc. of the initial 
Furadantin dilution should be added to a minimum 
of 33 cc. of parenteral fluid. 


In the presence of impairment of 
renal function or acidosis administer Furadantin 
Sodium intravenously with caution as with any po- 
tent antibacterial agent. If employed under such 
circumstances the blood pH, COe content or com- 
bining power and urea nitrogen or non-protein 
nitrogen should be followed closely. 


The occurrence of a few cases of hemolytic anemia 
during Furadantin therapy has appeared in the 
literature.* A small percentage of negroes and 
ethnic groups of Mediterranean and Near-Eastern 
origin has an intrinsic abnormality of the red blood 
cells. As a result, hemolysis may occur with fava 
beans and certain drugs, such as primaquine. Thus 
it is advisable to closely observe such patients re- 
ceiving Furadantin and to discontinue its adminis- 
tration if there is any indication of this condition 
developing. 


SIDE REACTIONS: If nausea or emesis occur, 
these may be minimized by slowing the rate of ad- 
ministration, or by decreasing the dosage. 


Sensitization occurs rarely in the form of an erythe- 
matous, maculopapular cutaneous eruption or urti- 
caria. This is readily controlled by discontinuing 
treatment. 


Occasionally a patient may show minor side reac- 
tions such as headache or malaise. No stomatitis, 
colitis, proctitis, anal pruritus or hematopoietic, 
renal or hepatic toxicity, have been reported with 
Furadantin Sodium. 


PACKAGING: Sterile 20 cc. vials, containing one 
adult dose of crystalline sterile Furadantin Sodium 
(equivalent to 180 mg. of Furadantin). 


cauTion: Federal Law prohibits dispensing 
without prescription. 


NOTE DO NOT ADMINISTER INTRAMUSCULARLY. 
DO NOT USE WITHOUT DILUTING. MIX JUST PRIOR 
TO USE. 


*West, M. and Zimmerman, H. H.: Hemolytic Anemia in Patient 
Receiving Nitrofurantoin (Furadantin), J.A.M.A. 162 :637 (Oct. 
13) 1956. Kimbro, E. L., Jr.: Sachs, M. F.; and Torbert, J. V. 
Jr.: Mechanism of Hemolytic Anemia Induced by Nitrofuran 
toin (Furadantin), Fed. Proc. 16:312 (Mar.) 1957. 


EATON LABORATORIES 
Division of The Norwich Pharmacal Company 
NORWICH, NEW YORK 


THE NITROFURANS —a unique class of antimicrobials 








* 
evel In LERITINE is as effective orally as it is parenterally.’ 0 of anale «sia 













is rapid, and control of pain persists up to four hour 2 rece 

7 double-blind study, LERITINE proved equipotent orally jarenter ally, 
severe pain. ee while meperidine was only half as potent orally as parenterally." 
LERITINE, orally or parenterally, is well tolerated.*:* Ur rable s 


effects are a rarity,* euphoria uncommon.* 


e ual LERITINE is an analgesic of choice in a wide diversity of ical an 
q surgical situations.° 


REFERENCES: 1. Wallenstein, S. L., and Houde, R. W.: Fed. Proc. 18:4 


7 
2. A.M.A. Council on Drugs: New and Nonafficial Drugs, 1960, Philade 
ré 1é J. B. Lippincott Company, 1960, p. 336. 3. Therien, F t al.: J.A.M.A 09% 
4. Wizenberg, M. J., et al.: Am. J. Obst. & Gynec. 78:405, 1959 
Additional literature on LERITINE is available to physicians on request 





Warning: LERITINE may be habit-forming. Notice: Subject to the Feder c Law 
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anileridine 


ORALLY EFFECTIVE EVEN IN INTENSE PAIN 
Oo) MERCK SHARP & DOHME » Division of Merck & Co., IN Point, | 
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nary advantages 
econdary 

opaks 


ig the Secondary Venopak in. That's all. 
eed to dismantle the primary set. No need 
> a new venipuncture. No worry about 
air from the tubing: your primary 

“ill trap it. 

ss of time or of input. The primary bottle 
2s to flow. Rate of flow (which you can 

. by use of the clamp on the primary 

<) is not affected. 

h fluid infuses first? If the secondary fluid 
eater specific gravity than the primary 
will layer under and infuse first. 

se the two fluids will intermingle to 
gree, and infuse simultaneously. In either 
1e Secondary Venopak and container 

ays empty first. 

dary Venopaks have earned more than two 
of hospital experience and approval. No 
ration set is faster to set up than Abbott’s, 
re reliable. Your Abbott man will 

‘o demonstrate. 
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Model No. 3400-DVS shown 
less tubing clamps, cover 
and motor control. 
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Sec/min. and greater 
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— prophylactic use of 
: yD) soon aiter surgery or 
prevents painful urin: 

















therapeutically, ‘Urec! 
rapidly facilitates mic 
without subjecting th: 


Chloride to the discomfort 
(Bethanechol Chloride) 


RE P LACES of catheterization. 
CATHETERIZATION 











—‘Urecholine’ eliminates the 
danger of infection 
which often follows 
‘instrumentation. 
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| \PSE —up to 6 days’ activity 
with 4 days’ dosage 
| uniformly 
sustained peak activity 


AC full antibiotic 
response 


150 mg., bottles of 16 and 100. Dosage: 1 capsule (150 mg.) 


four times daily. Precautions: As with other antibiotics, DECLOMYCIN may 
occasionally give rise to glossitis, stomatitis, proctitis, nausea, diarrhea, vagi- 
nitis or dermatitis. A photodynamic reaction to sunlight has been observed in a 
few patients on DECLOMYCIN. Although reversible by discontinuing therapy, pa- 
tients should avoid exposure to intense sunlight. If adverse reaction or idiosyncrasy 
occurs, discontinue medication. Overgrowth of nonsusceptible organisms is a pos- 
sibility with DECLOMYCIN, as with other antibiotics. The patient should be kept 
under constant observation. 


Drs TLOMY 


DEMETHYLCHLORTETRACYCLINE LEDERLE 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, N. Y. Qa 
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Proven 


in over five years of clinical use and 
more than 750 published clinical studies 


Effective 


for relief of anxiety and tension 


Outstandingly Safe 


e simple dosage schedule produces rapid, reliable 
tranquilization without unpredictable excitation 


© nocumulative effects, thus no need for difficult 
dosage readjustments 


e does not produce ataxia, change in appetite or libido 


e does not produce depression, Parkinson-like symptoms, 
jaundice or agranulocytosis 


e does not impair mental efficiency or normal behavior 


Miltown: 


meprobamate (Wallace) 


ete kee Ee eee 





Usual dosage: One or two 400 mg. tablets t.i.d. 


Supplied: 400 mg. scored tablets, 200 mg. sugar-coated 
tablets; or as MEPROTABS*— 400 mg. unmarked, coated tablets. 


@TRADE-MARK 


(i WALLACE LABORATORIES / Cranbury, N. J. 
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What does high ““ABA”’ 


mean to you? 

High serum levels of antibacterial 
activity mean fewer treatment 
failures in severe infections or in 
infections only marginally sensi- 
tive to penicillin. In other words, 
high ‘“‘ABA’”’ means... 
consistently dependable 


clinical results 


V-CILLIN kK 


(penicillin V potassium, Lilly) 


intense antibacterial activity 

V-Cillin K produces greater anti- 
bacterial activity in the serum 
against the common pathogens 
than any other oral penicillin.'-3 


unsurpassed safety 


No form of penicillin has been 
shown to be less allergenic or less 
toxic than V-Cillin K.45 


proved clinical effectiveness 


Documented experience with 
penicillin V and potassium peni- 
cillin V reveals the clinical excel- 
lence of V-Cillin K. 





ELI LILLY AND COMPANY 
INDIANAPOLIS 6, INDIANA, U.S.A. 





033004 





Lilly 


QUALITY / RESEARCH / INTEGRITY 





Now at lower cost to 
your patient 


Prescribe V-Cillin K, in scored 
tablets of 125 and 250 mg., or 
V-Cillin K, Pediatric, in 40 and 
80-cc. bottles. 


References 


1. McCarthy, C. G., and Finland, M.: Absorp- 
tion and Excretion of Four Penicillins, New 
England J. Med., 263:315 (August 18), 1960. 
2. McCarthy, C. G., Hirsch, H. A., and Fin- 
land, M.: Serum Levels after Single Oral Doses 
of 6-(a-phenoxypropionamido) Penicillanate 
and Penicillin V, Proc. Soc. Exper. Biol. & 
Med., 103:177 (January), 1960. 3. Griffith, 
R. S.: Comparison of Antibiotic Activity in 
Sera after the Administration of Three Differ- 
ent Penicillins, Antibiotic Med. & Clin. Ther- 
apy, 7/129 (February), 1960. 4. Editorial: New 
England J. Med., 263:361 (August 18), 1960. 
5. Editorial: New York J. Med., 60:498 (Feb- 
ruary 15), 1960. 
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m= Visualization achieved with Cholografin results from the high concen- 
tration of the medium attained in the bile through the prompt and rapid 
excretion of Cholografin by the liver; visualization is in no way dependent 
on absorption of the medium from the bowel or on the concentrating power 
of the gallbladder. m Provides reliable diagnostic information, both before 
and after surgery, on the gallbladder, on the course and calibre of the 
extrahepatic ducts and on the presence of stones, strictures, tumor in- 
vasion and anomalies of the ducts. m Filling of the gallbladder begins 
within an hour, permitting visualization of even the nonfunctioning gall- 
bladder; the greatest concentrations of Cholografin are generally found 
in the gallbladder in 2 to 2% hours. 

Cholografin provides “...a reliable method for rapid visualization of the 
biliary tract irrespective of whether or not the gallbladder is present and 
independent of its ability to concentrate its contents.’’ Shehadi, W.H.: 
Am. J. Gastroenterol. 28:236 (Sept.) 1957. 


“When injected intravenously, [Cholografin| provides a reliable, rapid, and 
safe medium for visualization of the entire biliary tract, as demonstrated 
by our experience in over 200 cases.”’ Shehadi, W.H.: Intravenous chole- 
cystocholangiography. J.A.M.A. 159:1350 (Dec. 3) 1955. 


Available as: Cholografin Methylglucamine (Squibb lodipamide Methylglucamine 
52% solution). Each package contains one 20 cc. ampul and one 1 cc. ampul 
for sensitivity testing. Cholografin Sodium (Squibb lodipamide Sodium 20% solu- 
tion). Each package contains two 20 cc. ampuls and two 1 cc. ampuls for sensi- 








tivity testing. Cholografin Methylglucamine has twice the radiopaque iodine 
content of Cholografin Sodium so that it provides adequate opacification in 
half the volume. 


Squibb lodipamide 


CHOLOGRAFIN 


a reliable, well-tolerated, intravenous contrast medium 


1016) 55953 a [} Squibb Quality — the Priceless Ingredient 


*CHOLOGRAFIN’ A SQUIBB TRADEMARK 








A U. S. Senator recently said, “In investi- 
gating the pharmaccutical industry, we are 
investigating and inquiring into an industry 
that has won and which deserves public ap- 
proval and confidence... It has been my 
judgment that the hearings to which I have 
referred, so far have been prejudiced and dis- 
torted.”’ To paraphrase a political saying... 


Let’s Look At The Record 
On Drug Prices 


In relation to “real income,” drug prices have actually de- 
clined in recent years. At prevailing wages in 1929, it took 
91 minutes of working time to pay for the average pre- 
scription. Only 86 minutes of labor paid for the average 
prescription in 1958. As one economist put it, “If the retail 
prices of drugs had risen as much as the consumer price 
index since 1939, it would cost the consumer at least an 
additional one billion dollars to buy the drug preparations 
now consumed.” He goes on to compare the $19.02 per 
capita drug expenditure in 1958 with the $37.19 spent on 
tobacco products and $58.72 for alcoholic beverages.e When 
your patients inquire about the cost of medication, perhaps 
these facts will be helpful in explaining that today’s pre- 
scription, averaging about $3.00,is a relatively modest 





investment In better This message is brought to you in behalf of the pro- 

ducers of prescription drugs. For additional infor- 

h ealth and a longer, mation, please write Pharmaceutical Manufacturers 

. . . Association, 1411 K Street, N.W., Washington 5, D.C. 
more productive life. 
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— ‘BROWN-HARRISON 
BLOOD HEAT EXCHANGER ASSEMBLY 


For Use With Extracorporeal Circulation 


DESIGNED TO BE USED WITH ANY TYPE HEART-LUNG MACHINE 


Developed for clinical use and research and as a means of producing, con- 
trolling and correcting hypothermia during extracorporeal by-pass and for 
maintaining normal blood temperature during extracorporeal circulation 
when hypothermia might be considered undesirable. 


Only 175 cc. of blood are required 
to fill the exchanger. The over-all -— stead Sa ase peered 
length is approximately 18.5”, di- 
ameter 2.75”, weight approximate- 
ly 7 Ibs. 


SPECIAL FEATURES 


e Cooling and warming tempera- 
tures automatically maintained 
within 42 degree F. 

e Automatic hot and cold water 
blending with single control. 

e Completely portable, requiring 
less than 2.5 square feet floor 


WATER FLOW - 11,000 CC./MIN. 





space. 
e Fabricated of type 304 stainless 500 1800 2500 3500 4500 5500 
steel . BLOOD FLOW - CC./MIN. 


Blood Heat Exchanger 


e Designed for through cleaning Q ce be 
Frm BL00D TEMPERATURE CHANGE ssem O. 
°C.7% "eh A dD. y 100 


and steam sterilization. 
10 







Graphs and photos illustrate heart 
transfer characteristics of both the 9 
single unit exchanger (upper right, 8 
completely assembled) and double 
unit exchanger (lower right, two 
exchanger units in series) at vari- 
ous blood flow rates and a water 
flow rate of 11,000 cc./min. 


a N 


Where greater heat transfer capac- 

ity is desired for clinical use with 3 <ienain Saas 
large patients or for research ap- a as? 
plication, a special adapter may be 
used to join two exchanger units 
in series as shown in lower right. 0 


$00 1500 2500 3500 4500 


7 aie . F -¢. ’ 
Write for brochure describing technical ee Se ee ee 


details, accessories, and price listings. 


Distributed by : | 
Ward Laboratories Double Blood Heat 


70 E. Markham Ave.* P. 0. Box 2305* Durham, N. C. ee a 











A Modern, Well Illustrated Book 
of Sound Methods and Techniques 


Ready Soon! New 7th Edition Conwell- Reynolds 


Key and Conwell’s MANAGEMENT OF 
FRACTURES, DISLOCATIONS AND SPRAINS 


| Without departing from its well-liked conservative approach, the new 
7th edition of this monumental work presents the latest techniques and 
methods for treating fractures, dislocations, and sprains of every typ« 
and of every severity and their possible complications. With the “we 
tion of the well known orthopedic surgeon, Fred C. Reynolds, M.D., 
co-author, with many new ideas in the treatment of specific iene 
with more than 100 additional illustrations and finally with a completely 
new modern typographic format and arrangement, this revision becomes 
almost an entirely new book based upon “the established principles of 


Dr. John Key and Dr. H. Earle Conwell. 


As before, however, this popular book continues its practical arrange- 
ment into two parts: “Principles and General Aspects” and “Diagnosis 
and Treatment of Specific Injuries.” This makes it particularly easy to 
find the description of any injury in question. Both open and closed 
methods of fracture treatment are presented. 





The chapter on “General Considerations” includes diagnosis, classifica- 
tion and examination. It can confidently guide you through the usually 
trying circumstances of an emergency atmosphere in the management 
of trauma. In the chapter on “Repair of Fractures” you'll find helpful 
information that can help you to avoid many common difficulties. 


A unique and useful feature of Part I on specific injuries is the resume 
of anatomy of the parts concerned at the beginning of each chapter. 
Many new specific treatment procedures have been included. The 
chapter on “Fractures of the Jaws and Related Bones of the Face” by 
James Barrett Brown, M.D., the superb contribution by Arthur H. 
Stein, Jr., M.D., on hand injuries as well as the chapters on the knee, 
hip, elbow, ankle, foot, etc. have been thoroughly rewritten and 
brought up to date. The discussions of whiplash injuries and spin al 
disc involvement are considerably expanded and modernized. The in- 
dications and contraindications for the use of the medullary nail are 
shown, and the use of internal fixation has been thoroughly described. 


~~. 

















By H. EARLE CONWELL, M.D., F.A.C.S., Associate Professor of Orthopedic 
Surgery, University of Alabama School of Medicine, Birmingham, Ala., Associate 
Orthopedic Surgeon, University Hospital, Birmingham, Ala., and FRED C. 
REYNOLDS, M.D., Professor of Orthopedic Surgery, Washington University (- 
School of Medicine, St. Louis, Mo. Ready soon. Approx. 1250 pages, | 
6%" x 9%”, 1227 illustrations. About $25.00. 

Na 


Satisfaction Guaranteed! — Order on 30 Day Approval. 
mH ee EE —hCUcrlmlmltCDW - 


The C. V. MOSBY COMPANY 


3207 Washington Boulevacd, St. Louis 3, Missouri 

Yes. I’ll accept your offer to examine Key and Conwell’s MANAGEMENT OF FRACTURES, DIS- 

LOCATIONS AND SPRAINS priced at about $25.00. 1! understand that if | am not completely chic 
satisfied, | may return the book within 30 days without charge or obligation. | realize that if | 





cs 
| | 











| I} enclose remitiance with this order, I'll sae the mailing charge. 
! [_] Payment enclosed. [_] Charge my account. [-] Open a new account for me. 
(Same return privilege) 
| set TE aceasta 2teti tate nc ticncatensl M.D 
Hi a a et at od elt 
| | OE fa oe thc em eG © Cm Rie a kee de ote BE iene tea NE eas acta hes ng eae one ee 
$-12-60 
Surgery 


Page 32 











O VERSATILE IT CAN BE USED 


INTRAMUSCULARLY SUBCUTANEOUSLY INTRAVENOUSLY 


f 







for new 
flexibility 
in control 
of infections 






Offers the full 


‘iloromyecetia Succinate : 


(chloramphenicol sodium succinate, Parke-Davis ) 


CHLOROMYCETIN (chloramphenicol, Parke- Davis) plus high tissue tolerance, ready 
solubility in parenteral fluids, ease of preparation, and minimal irritation at the site 
of injection. Supplied in 10-cc. Steri-Vials,® each containing the equivalent of 1 Gm. 
chloramphenicol, in packages of 1 and 10. 


CHLOROMYCETIN is a potent therapeutic agent and, because certain blood dyscrasias have been associated 
with its administration, it should not be used indiscriminately, or for minor infections. F urthermore, as with 


certain other drugs, adequate blood studies should be made when the patient requires prolonged or inter- 
mittent therapy. 

oA hy 
‘ 


: IP) ; PARKE, DAVIS & COMPANY » DETROIT 82, MICHIGAN — 
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Physicians know that in every pint of 


y blood lie vital hidden treasures. 
. Jif 


7 Se) he AMERICAN RED CROSS knows 
t <> _ ff his, too. Through the Blood Program, li- 
€ 7 ~| —censed by the National Institutes of Health, 


it provides 


@ whole blood to hospitals served by 
the program 





@ blood for national emergencies 


@ blood derivatives to physicians and 
hospitals... serum albumin, gamma 
globulin, fibrinogen, fresh-frozen 
plasma and packed red cells 


® crude fractions for research 


Encourage donors to expand the availa- 
bility of life’s most precious fluid by giving 
blood wherever there are facilities for re- 
ceiving it. 
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D. SIMAL 


TOP SURGICAL INSTRUMENTS 
Made in GEMBLOUX-BELGIUM 


takes pride in presenting: 


the GENTIS’ MALLEABLE STONE CATCHER. 


© A malleable shaft 26 cm. = 104%,” long allows the probing and the catching 
of small stones into the liver and all the biliary ducts down to the ampulla 
of Vater. 
@ The opening of the three oblong blunt spoons is: 
limited by a serrated nut 
controlled by the upper ring of the handle 
provides a fair feeling sensation. 
@ A spring in the handle maintains the jaws tightly closed, easing the: 
introduction as a probe 
removal of the caught stone. 
@ The whole instrument: reduces the trauma of the ducts 
may be taken apart for maintenance 
is made of stainless steel, mirror polished. 
@ New: Dr. GENTIS (The Hague - Netherlands) made his first lecture 
on it at the International College of Surgeons Convention in Rome, 











May, 1960. 
# 16 820 Gentis malleable gall stone catching clamp, 35 cm. = 1334” 1/1 
long, 2,5 mm. = 7/64” shaft diameter, maximum opening 16 &20 
> i. See te Ke ee ne ew se 1/4 
# 16 821 Do. but 3mm. = ” shaft # ; max. apening 5 mm. . . $54 16 621 


D. SIMAL 


Box 481, Ansonia Station 


While in Belgium visit our factory Gembloux Rotary Club meets NEW YORK 23, NEW YORK 
with your Diner’s Club card. every Tuesday at 12.30 PM. EN 2-9886 


Ask for our G.O. instruments catalogue. Apply to your Dealer or write to: 











NORTH AMERICAN 
MEDICAL, HEALTH & WELFARE 


Telephone Directory 


from 
ATLANTIC TO PACIFIC 


and 


PANAMA TO ARCTIC 





Names—Addresses—Telephone Numbers 





&... Officials Organized Services 
+ Suppliers Individual Practitioners 
Institutional etc. etc. etc. 


You give food and friendship Organizations 
with every $1 package you send 
to the world’s hungry thru the 
CARE Food Crusade, New York 


Pre Publication cost, Fifty Dollars 
with your order 


C. FERGUSON 


P.O. Box 173 
Calgary, Alberta, Canada 
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On the contrary, the problem here in Kabul is 
not enough food! 


Fighting hunger in places like Kabul is just 
one task of the UN’s 19 Specialized agencies 
and international organizations. Elsewhere, 


UN teams combat floods, wage war against 


disease, fight illiteracy. 
In these practical ways, the UN brings new 
hope and happiness into the lives of peoples 


less fortunate than we are—at the same time 


cuts down the discontent that could easily 
erupt into another war. 
Your good will, understanding and support 


are the best guarantees of UN success. For the 
free pamphlet, “The UN in Action,” address: 
United States Committee for the United Na- 
tions, Box 1958, Washington 13, D.C. 





WE BELIEVE 


UNITED STATES COMMITTEE FOR THE UNITED NATIONS, BOX 1958, WASHINGTON 13, D.C. 
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An excerpt from the Foreword to... 


THE JOURNAL OF TRAUMA 


“The automobile alone has killed more Americans than all the wars the United 
States has fought in. Add to the automobile deaths those killed at home, work and 
in public conveyances and the present annual toll becomes nearly 100,000 deaths per 
year. Add the non-fatal injuries and one has over nine million civilian casualties a year, 
compared with one million military casualties in the four years of World War II. 


These losses are truly staggering. . . . 


“The American Association for the Surgery of Trauma has striven for better care 
of the injured since its founding in 1938. To further this aim it is sponsoring this new 
Journal of Trauma. The Association took this step after long and careful study. . . . 
The cause of the injured patient has been dissipated among a dozen journals. We do not 
have, in spite of our many journals, enough topnotch medical writing in our country. 

If The Journal of Trauma establishes and keeps the high standards I hope it will, it will 
tend to raise the standards of trauma articles throughout all our medical literature. And 
it will provide a clear picture of the whole problem of trauma and the injured patient as 


it appears every year in its infinite variety. 


“T wish this new journal the best of success. It can help raise the level of the care 


of the injured to that of any other surgical lesion.”—IJ. S§. Ravdin, M.D. 


THE JOURNAL OF TRAUMA is edited by Rupo.tr J. Norzr, M.D. and 

a board of twenty-two consultant editors. Published bimonthly, one volume 

a year, beginning January. Volume I current in 1961. Approximately 600 
pages per volume. Subscription price per year: $10.00, U. S. and possessions ; 
$10.25, Canada; $10.75, all other countries. 
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Please enter my subscription to the new JOURNAL OF TRAUMA, beginning January, 1961. 
I enclose $10.00. 
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THE AMERICAN CANCER SOCIETY 


is dedicated to saving lives from cancer and spear- 

heads the fight against cancer quackery. Its Com- 

mittee on New or Unproved Methods of Treatment 

of Cancer has a membership of physicians, lawyers, 

educators, and public relations specialists. This 

committee has been a prime mover in developing 
constructive action 





against 
cancer 
uackery 


Inspired by model legislation formulated by this 
committee with the active cooperation of the Cali- 
fornia Medical Association, California, Kentucky 
and Nevada recently passed bills providing the first 
effective means of fighting cancer quackery at its 
base of operations—in the local community. 


To keep both the public and the medical profession 
informed, the Society has established, in its national 
office, a central repository of material on new or 
unproved methods of cancer diagnosis, treatment 
and cure—a principal source of such information 
in this country. 

The American Cancer Society, in this as in all its 
efforts, serves both the private citizen and the prac- 
ticing physician—and is, in turn, served by both. 












































THE AMERICAN CANCER SOCIETY 
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Di time & trials 
& intestinal surgery 


ULFASUXIDINE has passed “the test of time and innumerable clinical 
‘ials.”! As part of the preoperative routine, SULFASUXIDINE helps 
rotect your patient against peritonitis or abscesses from bowel 
thogens,? assures “efficiency of bactericidal action, economy and a 
iinimum of adverse reactions.”! 





ULFASUXIDINE produces an intestinal tract generally free of gas 

nd fecal material with a regimen involving a minimum of cathartics 
nd enemas. 

eferences: 1. Pomeranz, A. A. and Kirschner, P. A.: New York J. Med. 


+:1908, 1954. 2. Goodman, L. S. and Gilman, A.: The Pharmacological Basis of 
herapeutics, ed. 2, The Macmillan Company, 1955, p. 1312. 


verage Dosage: 4% to 6 tablets six times a day for three to five days preoperatively — 
1 conjunction with low residue diet and a minimum of cathartics and enemas. 
hildren — 0.25 Gm./Kg. body weight daily in six divided doses. 

vailable: As 0.5 Gm. tablets; also, as a powder in 1-lb. bottles. 

JLFASUXIDINE is a trademark of Merck & Co., Inc. 

dditional literature is available to physicians on request. 


10°) MERCK SHARP & DOHME © Division of Merck & Co., INc., West Point, Pa. 















Sulfasuxidine * 


succinylsulfathiazole, U.S.P, 


a “standard” in bowel surgery 
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in surgery, premedication with Thorazine. 
one of the fundamental drugs in medicine 
can allay tension and anxiety; reduce 
the quantity of sedatives, narcotics and 
anesthetics required; control nausea and 


vomiting; prevent emergence excitement 

















